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Ab&lr&ct not 
(A) 

Abstract of correspondinq 
WO 0162895 (A2) 



The present invention relates generally to methods 
for stimulating ceiis : arid more particularly, to a 
novel method to concentrate and stimulate celis that 
maximizes stimulation and/or proliferation ot such 
cells. In the various embodiments, cells are 





, ceil j 

■ ceil surface moiety < 
aspects methods for stimulating a population of t 
such as T-ceSis, by simultaneous concentration and 
celi sunace moiety ligation are provided by 

contacting the population or ceiis with a surf ace : that has attached thereto one or more agents that iigate a cell surface 
moiety and applying a force shot predominantly drives cell concentration and cell surface moiety ligation, thereby inducing 
celi stimulation., cell surface moiety aggregation, and/or receptor signaling enhancement.; Also provided are methods for 
producing phenotypicaiiy tailored cells, including V ceiis for the use in diagnostics, drug discovery, and the treatment of a 
variety of indications, including cancer, viral Infections, and immune related disorders. Compositions of ceils having specific 
~ i by these processes are further provided 
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ME U # > K , ttft> 35«5U*^K, *J:tf$)S'JifyFfr6S:5»J:!)lRSft5, 

m * * i i 6 s tt a i i 7<o^-m*»fciB«©£a. 

[If** 12 1] 

wey stft> ^y^K> tfu^y^K, iis?, sfttt^-t 

a -f > * # «y , mMm i 2 o icmmomm,, 
im&m 122] 

Si!E*tf> S;Tj ± >3 i^?K 7k7K §£5§j!E£ «t o T £ IS £ ti 3 if jI ;>K j£&*k *5<k 
tfIAfr&4SlfJ;5aiR?ti5, If** 1 1 6 $ fctt 1 1 70V"ftl*»K:|B«0*fe. 

[« ** 123] 

, 0 0 o/jf^tcimoiBoiiasssfs, it**i2 2icis*©73&o 

[If ** 12 4] 

iSBttSi* 1 , ® tt t- £ 3 , w * * 1 1 6iftm 1 7 oi^f n*>i:Eioss. 

[ IS * * 1 2 5 ] 

ttEHr?*-8*tf, IBIII*o?i7>'l/^il/-J'3>'Jfeli»«Si< 1 If** 
1 1 6 £ ft 1 1 70V-ftl*fcE«0*tt. 
[M** 12 6] 

iEl/*7"^-g&tf, «Btt**07y?U*il/-fsySftBjSttfttt<, if* 
9 1 1 6 S ft tt 1 1 7©vfftft»fcE«0*a. 

[» ** 127] 

wiaifflflatt***^ nr^^-Mt^-ttf ^^-;i/ejfe**, n*si 1 efcEiass. 

[If** 12 8] 

mib^ja^ aiiasffiw^oaiiesfctt^rtKifijseii-rs, if ** 9 4 tcia^©^ $„ 

[M ** 12 9] 

ID, »T»B*H#*ffiC»IBS'&*xaT?*'3T., KSttSS*^ K*ffi± £ SIS 2 ft 
feSlioH?33J:tf*z©H?**U, fUc:?, K 8 l © H ? «« S tt ft ^ ? ? )\> £ 

[If** 13 0] 

15 I H ffi PeS m 2 Bf PeS £ m 4 8 Bt PeS t © T? & 5 „ It * * 1 2 9CsaiOSSo 
[If** 13 1] 

flUEJHiwtf , m2mmtm i 2 mm torn? it ** 1 3 0 fcia «©:£?£„ 

[If ** 13 2] 

MfBlBFJ A<> M 2 B tifa 8 B £<DmT-3bZ, W**12 9fcfa«©7??£o 
[ff*« 13 3] 

ffiSffiHtf, 3 B t m Q B t <DmX< & % . W*ai2 9(CfH«©73Sc 
[M ** 13 4] 

MlSfl 1 ©HE fc<fc tuISli! 2 ©H?Ak SIi;H#SI±fcHSSn«, IfH 2 9tt 

is«©s&o 

[If** 13 5] 

** 1 3 4 k fa«©^^o 

[if** 13 6] 

15 IB M ft it 35 AK e-Xt'$5> If * * 1 2 9 ic §2 W. © 73 £ o 
[ If * * 1 3 7 ] 

15 SE ^ #t »J & H ft S ffi AK rT H tt © « ffi £ Ii**13 5tcIS*©7u}So 
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13 8] 

2 OH? AC, CD2 84*g^t«Rft*fttittft7 7^^>h*^tf < ft 1 2 9 tc IE 
C ft * « 1 3 9 ] 

81 # £ 1 2 9 ~ 1 3 8©V»1*tl*MOli:E*©2fffiteJ:-3T£jaS*lfc» T IB B§ © * ffl 0 
CH** 14 0] 

[M$9( 14 1] 

a. T ffl IB % £ - X± K H £ L fe » 1 0 8?E8M5t§LiEj:^TiTl!BOil?; 
ffittffcf § Ii?$5 T, ctf, K £-Xtf *3 205^n>'£3$i 5 U * - b /l> i: ©IB 
<0lS$tt5, I S ; £ <fc tf 

b. $ TiHBSoaffi±oMs!)» : f mm®!}? tm&?zm 2 ©H^-ewatu ^ntc 

14 2] 

te is <s © 73 & o 

14 3] 

UEU-XiSi, Ml 0 0 5^n>J:|ti4 0 0 5^pyJ:(DBOll*tt5, ISli 4 

2 IS ig © 73 & „ 

14 4] 

so ie e - x an i)2 5 0 5^a>i:i]3oo5^B>j:(Drioig^st5. m$«i 4 

3 fc la ft © 73 ffi c 

14 5] 

tuiatf-XA^ «itte-xif«5, 1 4 1 ~ 1 4 4 o^fn*M j«fcia*osffi 

o 

14 6] 

WESl<?)H?*tSCD3St#*^*» f LTifBS2<DI?tfiriCD2 8 jn ft £ ^ , 

4 1 CIBiOSSo 
[M&Jji 14 7] 

BBTIBoifiltf, ^;l//<-T«ia**tr. »*H 1 4 6 tEKOSS. 

14 8] 

igjitcioTButaTfflBSA^Hufae-x^^gi-rsie^jBt^tr, ir$gt 1 4 i~i 

4 4 © ^ -r tl frl g fc IB m © 73 a o 

[It $3 14 9] 

WIBSl Oi?tf}itCD 3R{*^t», ^UTtulBm2cDH?A^CD28fi ! Lf*^#£J, 
lt$JSl4 8(CtBiffi©73i£<, 
[tt$£ 15 0] 

15 1] 

gtt{t:TiffliB©*fflT-$,oT, EC?, naua©'>a<i:taj»*H» { , asftfiiat 
imxm 152] 

[« *J1 15 3] 

iSttftTIBOlffl-PSot, Kjfceitf / >&<£fe$S7 0%©CD4 + T|[l]BS£ 
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imxm 154] 

gtt^bTfflBS©*fflT?*t>T, ft2mM~tt9BIHI0KIIMfct>fc-3T, StCD3*t*fei 
tfJtCD28St#SEfettCtl6077y^>'bfcO!fi«il!:±^TfiSI , r*J:3fc J F»«» 

£ n tc , * a 0 

[tt$« 15 5] 

WEftttOWIH*^ *&4B»|B~ft8H|linf** % If 1 5 4 (cISS©*H 0 
[W*^ 15 6] 

ij§E&«!<DfflHftK ^4Bf^~»8BP^T'fe§, ft*^15 4ic|H«©*fflo 
1 5 7 ]. 

isitjfeTifioiHTitiT. cc?, mrmmfts m 2 9 s h © h © aa ih t t> 

fc 3 @£2 nfclt 1 C)ia?feJ;t) s S20H?t©SM(c ( }:oTti5i-r§J;9{c^J6R«iS 
ififc»f«|l$«*i'yt**a«t«, IB. 

imsm 158] 

M IE T m M If, - * 1/ 9 i- )\> * <fc ff - * -> X * >l/ © S 14 it % , » 2 B ft) 7 B i © US fC £ 
-^^>^-n^>-41/'t;«ti;5 > USUI 5 7 fc I E M O * ffl o 

15 9] 

MfBTJBJfitf, frls £tfr#s>y:J-/U©Jgttfl:flK »2 0 k»7 atOHKi; 

-^(D^>^-n^ + >-2 §1*311 5 7tcfB«cD*H <) 

16 0] 

ttETMia* 4 , -^f^t^feitf-^^^t^ogttfti, n 2 a t n 7 b a oh k tf 

7 fc IE « © * ffl . 

16 1] 

15 1-16 0 OV^-f tl*» 1 J«fc«E«OTilBJfii3 J; tfil^WteSS^riilftlK»ffl* 
*ty> fflsSfto 

16 2] 

T«B*J:tf¥»**tr«»1^&¥#*&S**fc*©#8s'e*oT* K s n ft ft fit 

tte-XKgMStSItl?*oT, llT\ ie-X*'a2. 8/imfc|$10/imt© 

raoitgft^-ra, il« fcJ;tf^©*£, It^lit J;oTlIIfe*^if S^^It 

ft&^f 3. T^&o 
[M$« 16 3] 

M IE m ffi ft # > ii«lS«JT-$^ It * g 1 6 2 (c f E K CO * ffi . 

[ 1 1 * a i 6 4 ] 

MIE If-Xff, IS tf-Xfc |gl=r L fe^ft < t fe 1 o©Ja*ft*-r S * W#SJl6 2fc«fctf 
1 6 3©^ftl^ 1 TM fc IE « © 73 i£ „ 
[M$« 16 5] 

jttEfi** 1 , l*«i6 4tEI<0Sa. 

16 6] 

fit Kfc^Tli«ffitt5*ffi1?*oT, »#E 1 6 lfcE*©**«fijS 

167] 

mi ie m m t>\ s^otitrtftttoij^^iiitBsssns, issai 6 6tstosa. 

[M$g 16 8] 
[ If * * 1 6 9 ] 
[»*JH 17 0] 
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3tt#*J:tf*iCD2 8St<*T*«***lfcTMIBJ:t>*»v '>ft < fc fe 1 0 C D 1 5 

4 l/"</l/*W U C:?, il/^ll'tf, T ffl 13 <D $!j ^ 1 ~ 4 BOWK7Q-D"'f h 

[M 17 1] 

]MaS*ifcT»IB©*fflT*t>T, R*l«>, HB»0«lt*J:tf*!l*©#fipfcTTftC D 
3tift*J:tfin[CD 2 8R#T?liinftT|||J;!lt, '>ft < t 1 0%H^CD 2 5 

[ 0 0 0 1 ] 

m±itt z £5mm* mm #£zfmmt2> J5&icm?% , *»*tisfc, #swft«ii§i 

[ 0 0 0 2 ] 

ttltlfettlSSn§ 0 Ixl±\ K. Simons and D. Toomre, Nat 
u r e Rev. 1 : 3 1 , 2 0 0 0 £ # fig <D £ t „ IB H © V fc f± , U > F © fc 20 
£^Stt{t2n3fl^©b^7^-©fc&©^«:/^-y h- A (c o n c e n t r a t 
i n g p 1 a t f o r m) £fl5$f *o B K 0 V"» £ li , 7 1/**-t*«l6*«JOft 

f ilf Oi/^t'J > -i>\ £ < © ^ 9 T )\> in it 7" n -fe X © * & T? % § R a s^^t^i? 
, iiffTllBfiBUJT'ji- (TCR) CDS'?-?-'; :/?*S-€^ iBO'/yt^^T' 

[ 0 0 0 3 ] 

T ffllSSiM Hr 7* - (TCR) tt, CD3l^fttt^L, * b T tS JSC II as ffl US (AP 
C) ©«ffi_k©igffi*ijii&}*i3-# (MHO 77XIl3<i:tf77Xl l?y/OBtJ; 
5ai2tlS^7 , f HCa#t5, |f7az-yFftfiIIU'fe7?-T'fe5. APC± 30 
Oig^7f K^CTCRfflg^tt, T ffl BS g tt {fc © ^ « ft SI fi T- £ fK T IB BS £ A P 
CfcOSttjS-eftffi^W&ffiB- (s y n a p s e) £ & Cf- 2 (4 * BHO^ 

wczyk eL a 1 . , Immunity 1 3 ( 4 ) 14 6 3 - 7 3, 2 0 0 0 , 
[ 0 0 0 4 ] 

h ft J y Tz$>\c feW"? o Bretscher, Immunol. T 

oday 13:74, 1992;june et a 1 . , Immunol. Toda 
y 1 5:3 2 1, 1 9 9 4 „ ± B ft H Bf *J & 5/ ? -f /I/ tt , ffi tt it 2 *l fc Si M H B ffl BS ( 40 
APC) iOB 7 7 7 5'J-iJA'yFO^y^- (CD80 (B7. 1) lft«C D 8 6 

(B7. 2 ) ) tf, Tafi±OCD 2 8[ci^t§l^t4t§o 

[ 0 0 0 5 ] 

T «aS©#^cD^7-fe >V b ©iS5B^*iJ^!-r§73 ?£ tt, ft fc * V» T # JI © T (B 

flac«%^^b^Rrsgtt%#-r§o j^a b ten »*wa*i»fcj:*TaBos 

[ 0 0 0 6 ] 

£ bTfflfla*t@5i'rSfc«>k:f!lfflPlffiftiffl-«?oaiBt4x r^-b-9-';-aBS*3<}:tf/Sfc« 
j1.|to««lf (0H*t4\ + (I L-2) ) ©ffiffl £ itCtt#T3 

o I L-2 (4, StCD3*i#i:«fc««2tlT, T»JBJt!»**yaU T«CCD8 + 50 
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±tfS£A©IB©TfBte©gai!0£#0fcafc&B^**i:#*.&*iS. A P C fctJrtSW 
7 ^ -t +J- 0 -ifflflS t L T©M H C jg-a-tt A P C tt t % g * « , «W©ig« 

St;iS4Pli^St„ tif^T^ ft ffl © £ * 3Uc v« T , APCli, ffif*. t&%6Mfr 

y -i|fflB&tfie#£ ft Sfc£^£©MBK i: o THE i: ft 5 0 S5K> ^^^XlS© 
jffl«©BU 3 , nt'J-Ifi* , ^)l'X*Mt5«^ coffllBtt, S 8? © ig « £ 
l*Wft T fflSS»Hfc?MA U# «. 
[ 0 0 0 7 ] 

IftlSSI (fljttf, e - X) ClD#l^tl/:CD 3 'Jf >Ffeitf CD 2 8 "Ji)'>F 
£MIB*WTCi:fcJ:&TttB*fflfcat»Sn»*(C.June,et a 1 . ( * H 
(fffS 5, 8 5 8, 3 5 8 f) IC. June et a i . WO 9 9 / 9 5 3 8 2 3 ? 

# fig © C t ) o i:nP.OSftli, »*«EtlftTlfi*ffl*I)SLffS*«, TfflBSP^ 

©tiira L ftIS? <fc tf * fix as <t K> IS v $ $ Tfc s o 

[ 0 0 0 8 ] 

* 6 fc , S £ # T II *E 81 Jf RJ ft£ * 7? & li v T ffl J§§ © 5S ffi © ti 51 $ fc tt i <0 ffl • ft T to AS 

fisifci*ja***)isnTV"»a^, set, ftw^tifcTSiisacDSfljtta, v»<oa»©£* 
te^y tr#T£$£ftfc jgttftsnfc Tfflje*ia{±, 

ttS, tM fin L fz ft © % J; 5 iftfitgttfk* tlx £ D M»ft T 3 7j&£illS 

[ 0 0 0 9 ] 

SBfc, *5fcUBH^ T|fflJia*BB*J:tf-lflI-**a^"r5fc«>» <fc tfffi © M » t 3 81 £ 
[0010] 30 

(5gH£©^i§) 

©ws^ftAik-rsjcawsa^itiifeiifSij^-r^iTiic^ffiKii-rso 1 o © ji a ic 33 
v t s *%b^«, nBf © t mmmmis^ # «iBasffi»#©ai6£ * <? , t « as <d * h & *y 

, '> ft < ktTfflfioaffia»©-»i:Jiis«ns lowioHftawtfenTfiD. 

IBO»l6*iJ:tfTJHBaffi*»03ilS*BI!l1-S**affiL, ^ftfcJ:^TTfflBa©iPJ)g! 
$ilt5„ 40 
[001 1 ] 

$58hj§© i o©nftjgffi(c fe^t, c©affi{4, t fflss©^ i ©iasasffigp^-tc % jg-r 5 

SI 1 © H ? £ i]x 9 it ft T 9 ; * t T n - te J: It 2 © «S % ±ET»|&©ffi2©gfl 
^fcaje-r^^2©H?K:Bi»}#it5ti.rtet)s in-j;tf$2oafta5i 
isja^tiv ±KT«maoi»si*»iwr«. sit *mii»»t*^-T, c<e>*®«, 

31-a-ttx ^il fc&£-$T£ 9 j!'Jv-t$», 35-$*;/, IS?tif;^>;^I 
y % fc7;l/ny®e (hyaluronic acid) , &<fclf-fe;l/n-Xfre ) jl#i2ft 
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V 7 )]/ )l is 7 / 7 2 V Is — b s # V 7 >? V )\> 7 5 H „ *'J**H7f*, #'J*X7 
7 if > (polyphosphazene) , ^'JtT — ;!/ 7 -fe T" — K 707^3|'J7 
- , # y ~f n tf L/ y , #Ufh77)Wnif i/> (ptfe) , £ ft a * U 9 u * > 

o J: 5 & 3 # y v - it „ l^flftSliDnfijY-T'Jt)!, * L T ?L S * <t / * ft It 9 

(PLGA) 

[0012] 

£ f&il ffi © S ffi Jc H LT, <1 O J; 5 4SIIi, £ft #»ft * ft it fb #»tt If $ •? f# 
;l/ ^ * * V ) fcitf/gftttstfU (if l/y-lir;l/7*f-(>) *t»f|„ J^tt 
, 7;l/5*-K 'Ut-b75^il, t7^PVS#'Jv-, Jyl'^^-f, 7*U 

[0013] 

ftfcS 6 K ? 6 * £ it tR fc * v T\ t © £ M£-ttS ffi {4 , f I"rig%f/UXtI 

?l.txt>f, #x-x;k (iiii. i"Sii, ^7f, s ft mm 
t z^m&micts^T , cfosiii, # ^ x , i"j * , 9 <<m. tFn*^ 
7;5W h, tFnfji/, ptfe, # y 7 p tf 1/ y , #Uf vy, t^ny, tfta 
*'J7?yjl/7SFT-6!)fS„ 4«2S45*i»lli:t^T, COilli, 0§ ft , ;* 
<y+, **v9, n>yh\ ^l/^F, M * £ ft a ^ >y ~> a % # tr „ ffiOgJtfclBfc 6 V>T, 

c © m m # , 8ft*«t), ?iT?e.iciiosiFtfe-x, « a ? , t/s?, s ft a a 

[0014] 

n^F, 7}S<£itH?, Rig, *tfftH7, t^F^^y, P * 

T, 'J>ft<Hlo©Bf* 1 , Kft S ft tt K# 7 9 f ^ ^ h If « « o cnta'LT, % * 
^©SlI&^lUc&^T, 8lOH?tt, Inftfiitff ©77^^y FT'S!), fit, SI 
2 Olf li, R#Sfttt*fD75^^FTJb«. S 1 ©Bf^ J: 151 2 ©if li, Hi; 

[0015] 

iMiRSnft^JffiffiJtUcfeV^T, I10B?tt, tfiCD3*ift:, JaCD2fitt:, Sf;l«C 
D3ffifttL<ttStCD 2tftOfi»7 7i'^>FT-aB3 0 * 6tIlR?ftftSlt«itt 
, S2 0Hftf, RCDZ8 Jn*S ft(± ; e©a*7 ^ ?;*vh-efc*0Sj6JBI6*-&tJ. $ 
SftS^HSJBtBtt.-SZOH?^ CD28 (tfl * fcf , B7-l£ft&B7-2©<};?& 

« o 

[0016] 

© 73 £ # f# , f LT, * 73 , * 7J , J«MMJl7McJ:oT£j?Sc£ft33Ji73, 51 j£> 7J , g 
ft»«7J J: $73 ffiffi £ ft £ if < ofr ©Hfi|^Ii«, ft 5 

oiffittj^t, »2oo*"77fr6fti 2, ooo©Hn?gfls?-*«»aft***t5tt 
Etj;oT^fig?n^ii7j^ftffl-r?.o 
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[0017] 

sj © * * * ma » * © * ® ** , iitatttt^oaffiTfessffi***?. cncitLt, rsm 

[0018] 

?&C46fflO*fli»*B, U Jtfv HTf** TJBBttx £ ti T V ft V"> T Mlfifr 6 
[0019] 

±IS©*fflUB«fca*^tJ-B:6n#S«I©affitt» ffilAfcT, 111 Rf©iffl IBS ffi §?#©*§-& 
itfTIBIIEAoT, T«lia*Wa([t*fe*0*tt***» CC^Stt, JKT©IS 

fciifigf Sfta&fc-f-ft-ftJBF^s COlffiS-fV + a^-htSlS. RlLft^lfili: 

* v» t , ffisoayafcitjs-fsfci&fc+ftaBtiuitt, obit*, Litton 

<O^TO»»fifeafl:Lff8.W3e«)S6«»l8fc*V'>T, C © Hf US 15 Iffl , 0*>Bfi 
8 0 $ T* SE ft L ff S , ft*5ffl©HSS^ffifci3l/->T, B# H 86 H tt , »3BA^5BSf> 
Sfettl«IlH*»65B*T"e*t}#*, H»LfcllJije»fc*^T % -T > * a ^ - f 3 > 
fift«, » 2 fr?> 3 8 IS TSfcLtlS. 
[ 0 0 2 0 ] 

^Tciatfiinft^rffi^ffl^Tffiffl^n^sssftsiiflEJgKtt, itffi#\ tf^x, v"J 

* s •av — fy, tFn*J/7^^K tFn^;K PTFE. #U^ntf 

I'JxfW, t-fay, 7 + XF7y> * ft ti # y 7 * y ;V 7 5 F > SftBcn 

[ 0 0 2 1 ] 

«B?gtt{t*ll*^4TIBB«ffi*»e#JI»*y5?i / H*t(f# , 4"*xa;»*OB'I^<0 
litll^Ifflt sii : ft6tfK*-ftk:J:»K c©8!l*©flRJ8T?<:©ffi : ?fc:i|g'&Sti 

[ 0 0 2 2 ] 

RB#©*«ffliSillt:|3J:tf;W8fflJBS#©«ISK<fcoT\ *«ffl|IS©*H*J&l»?-*fc» 

ffl*l«t5Ii?*oT, *©'>ft < t fc-g|3tf *I I fl, C © ffl IB © fit ffl 

^IltglttSti^lST'feoT, C©gffi*^ ^C'\C©1fWlffliS^ft<tfe-g|5©lffl 
flS£ffi«#*jtlSL, * t/TlttlfiOS: < £ fe c ad — 5 lOttiOHf* 

[ 0 0 2 3 ] 

ft j£©^«JB«fc fc-v^T, *w«» , f fcsa«*ns*ffitt, * c\«»fflB©ffi i ©« 
^fflgPi)-iiiSg^-r§«i©H?^a«^ti^«ffi^wffl-rs ;^lt. rac* ft « si 2© 
aaa*. c ©«««aa©m 2 ©$# tsss^f 2 oaf tis*« tu ^t, hoi 

?*Atf*2©H?fc«t*c©lfi^««, c © * » IB US fc * v> T 3/ ^ t ;WS it * SI 9 t 5 . 
[ 0 0 2 4 ] 

-g-tfo #^©nss^ffit*3^r?ijffl^n5v^ < -Dfrco&wmt. us, *h-y->, 7;i/=£ 

^--K r*Xh5v. t7Anyl, «fc tf/ $ ft tt -fe ;P o - x tf 6 tiff « 0 S?. 
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t° U AS * M , # U 7 ;l/ * ;b 5/ 7 / 7 3/ U - h , * 'J 7. * U ;!/ 7 5 K , <S 'J hiXf;!/ 
, *iJ*X7j"ff>, # 'J tT - )l> T «fe 7 - h , yn^^ij?-, 4? y 7 n tf b > , # 

ijTf77;i/*nifi/y (ptfe) , feitf/sfttt^y'jujy&etficftiec 

[ 0 0 2 5 ] 

+ ^ * JH IB , colfit^y^a^-htsilo 

[ 0 0 2 6 ] 

B8 31 U fc £ SUB » fc 33 V T\ ftftfflj&tt, TJlBlfi, BlffliS, $fcti#*IIB-Cfc*>».5. 
[ 0 0 2 7 ] 

: t ittif ^iifciitsiit'^oT, cot?*', * c ^m^mmm 

[ 0 0 2 8 ] 
[ 0 0 2 9 ] 

■it***iffltsii, 

[ 0 0 3 0 ] 

# s o n ss » m ic i/> t , m m m m u , y o . 

[ 0 0 3 1 ] 

o?^yi/*a u-'sa y*fctt«iSI*SI< o H 3i L £ ffi tftii , u-fe7#-iS£-tf, 

[ 0 0 3 2 ] 

Q 

[ 0 0 3 3 ] 

ftftosas'S6icatt?n. c © 2r a a * m2mmtm9B(om(Dmm. Tmrnzmt* 

SffifcSMStSIil-feoT, H # £ ffi , *©±fc£l©B : ?J5.i:tfa!20H ; ?*@ 
3£ft:Ls SioHf'tf. S tt fk y ^ ;P * « « b , ^-LTSBzoH^tfcoTIHBIcHR* 

fijistttv-y^^^ffift-r^xg^a^-r^o 
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[ 0 0 3 4 ] 

<b ft t & § o 

[ 0 0 3 5 ] 

# IS HI! * 38 S wile, *WMW$>VLTT:&m £ ft 3 # £ © ffl fg © £ * £ T C t tt, 

m id mm <d - a t * d t# § = 

[ 0 0 3 6 ] 

tt £ f a o 10 

[ 0 0 3 7 ] 

aigfej: xf < -y fr&mm&zw 5 . TffliscDfij^tBa lt, c© £ r> r^mmit, 
( en x tf , tcr/cd3I^»©is#) £ r v t * o s 6 t , m n v * it m m * ffi tt f k 
5/ a y (mx.il. t g f - p <d#v y\s*r3. \s-~y b y) t?#£ 0 t, ffliasffigp^ 
B*ffi»5J-o#» (^©-^ft?" fttt, ¥i < *uBfSflr**au *fe»sfl:-r «fc«> 20 

[ 0 0 3 8 ] 

+ »4ana«ffiap^o3t*Sfc«s < »fls©tt**w 5 . TiBBaaffiottiJiicfivT, £©£ 

*B*L#S„ ffiofflfiottStefc^T, c©ffil§tt, »3eofta»-<t*«ra-bx© 
7 V -/ U ¥ a U - is 3 > S tt ^ £ > 1/ 4 s a b - 5/ a V © ^ f ft ft % Jf U f 3 . 
[ 0 0 3 9 ] 

©is^iitSo liii, mm r^j ht, ajsaiifc j: tf/sfcaaeaffis^© 

>S*§£if*T sl^i t> t ^tSftlo^] (T&fr-5, «afcflq*T» is ± S * © £ © 

ioi, it*, $ fcttKfltfsttf 6tia. iifiica, iffl?ti5Aii, Sena* 

ft tt^;l/X £ ftt#3 (fftto^, iSffl, Silffl ( 09 A If, *LT»***»tt 
[ 0 0 4 0 ] 

*?!llt't'i?fl!ffl?ft5«^, r |sl B# tc j tt, fflB3fiB«#l«:tt»3nSH ; ?£*S£ 40 

H^o «xtt", TM)BSttft;0«iJBK*^T, TfflSStt, fflB3l® t M * * ft § trt C D 3 

J: o T ti§o ^oT, cottSllcfc^Tv IBJfi* J: tf e-XtfWfe-a 

T<D»ttfc«fctfjl«S%^TSKt)B8t»&-f, tffllia»l6©IHK56ftSaiie*^i;«o 
[ 0 0 4 1 ] 

*raia«f "P«fflsn«»^, fflig rawiaisj tt, «B*ffi»iJ'oa*st J; o t«i*« so 
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[ 0 0 4 2 ] 

?y ; IfSIt C p r ima t i z ed) ( W A If , t h ft ( h u 

man i z ed) ) ; v 7 x ;v^-tF iv^x-Sfi^^itf*^ ; ft 6 fc 
-Y > 9- 5 h ft ft?, ^ft 5®77^^y h (0!l A If , scFv, Fv, Fd, Fab, F 
ab' 43 <fc F (ab) ' 2 7 9 * V h ) . H < hfttf feitf/lftti 

7 9 > t) ff ; * UT35«K#ft SfctttW 

x l"SH*:7 > h J tt % JJtftfc6*f SftBR#tHIt?77^^>h*I 10 

v> Cix h ttttfltfeffig' L, * t TV < o ©*»»»(«: 4s V»T, i"J75^X6J:tf* 

») 5*3gw^#m^*-rfti?)fcB§»ft:^ntf s ^f^n-xs 

lOlMtioT) . C ft t± x 0!l A fcf , F (ab), F (ab) ' 2 , s c F v, gf 

ri^ir^ (v L ) , mm^^mm (v„ ) , cn&©ffi£-£*£iy. 

[ 0 0 4 3 ] 

43 j: xf ^ 7° f- H # ^ e> n ; > # * h ft # ^ > fn5©77y^yh, u<ii-f 
* h&»?43J;rf/$fttt7^^^yK!DV7i/^v-a&5v^±»*«i-i?*D# ; ^lt^ 

[ 0 0 4 4 ] 

xwmw^Z'mm-z tizms. mm ra?j > ru#;/Kj , raaBS*ffi§P7>K^ 

l££Lf#5o COB?li, *y/<*K. ^T^K, 6t#43 J: tf *n6tt#©7?^p« > h 
, 42T?*5fl8. *BJffl»4' 

*J:tf TMBMBOtfStefc^T, ifttttt* C © J: 3 ft H?© 7°n h 2 >f 7©M t LT$ 

[ 0 0 4 5 ] 

*iw^t'ffiffi?tisi^, fflg run as a a §ifj $3j;tf raiggfflgp 30 

#*5 'ft 
[ 0 0 4 6 ] 

A«\ TCR/CD3fl|g) »^**t*?fi\ T«8a»J8*3l*iBe: , r. 

[ 0 0 4 7 ] 

/R'JA'yFJf^ M/^ytk^-, /\7ry/S», f- y/K*fl:*K 'JjfyF 40 
/Hr7^-> fcitfftf >/7fi»f ft!iXhl/7h7ei?y 0 ©«S K 

1#S©U-fe7'*-43±tfffi©ttBSffi»»tt, R'JA"yKf$§*K fflESffitS 
i6tt©S? (W*tf, «#*J:tftt#75^* > h) tt, U # V Ki:#* 6h*. 
[ 0 0 4 8 ] 

fctt«tt«3lfc<fcoT)HJCttfc*ll«-f*ffiSt©*a*£tr. 

[ 0 0 4 9 ] 

[ 0 0 5 0 ] 50 
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[ 0 0 5 1 ] 

s-rac fc*§SK*i6-rs. antejf 5 tJti-s.c t ft < . *»iJii±* Bi77f^v? 

( r a f t i n g) 43 «fc tf / S tt -fe 7 * ~ ftUit* ff 5 fj ff § £ 4: t «t •? 

, atMLt#5o C n 5 ©Ilittt. *Blfi!*ffl»#%£trjBJl57b ( r a f t) ©Ilia 

©MSIt (fftfc^ #4£<fc) fc: i£a H -f a tt * t/c^y-f ;l/giOV^f nfr*S«t5 c 
tt'lffllTt^. *£oT, COJ:3aaiBa*ffi»i}'0»ISH:» T ffl AS fc 43 w- a S ^ HIS 

&izt ztcibicmm-z ftf# a . ee o r . # » bb ##floW3SoffliiE*t**s'y^;i' 

fc*fcfflv>6n#, fnti!), c o«fc 3 &einii:^i%4^ sin «» 
#-i£8fcH?*iiESiifflflS*«fctfJ?Ji3#±©F cy^WhurX*-) *x * u - 

= yyt5ifc»S(l*ti, HloT, TfflflSfcMLT, *#£BJltt, fitT © 9 4 © ? «fl © 

lOiSHttSSflSlL, £ »>'>ft^ttllS£A*$ itf J; *)'>ftvt*3l^ fittfclg© H0 T IB 
AS g tt ft o tl An b V ^ ;u , ffl fit 0 y a -fe */ y 9 1 M a b# M 4s J: xf % 7J 0 iS 'P * &'g "T 
«tfcfc«fc!K TfflJB0ti3®£¥*>Hb U «31©*Jf f LtlfOfilfeiOF 

ffiA£H-HT«IS0glilg£tt§-fo 30 
[ 0 0 5 2 ] 

*SBOf5a5BIl?B, ^ 1 43 <fctf£ 2 £l±©£ffitt* Sltg^Lft'JfyF/B 

owaaaffinP^^^-a-'rarctotc^ a a tc * s * Tc , iwiusftttSftaH^ifMia 

isitfcoiafttr-Xtt, «»|ffl)!§*-g-t?lHB§0*ai:±t{cJi#?nt#i.o £ 5 lc s ffl 
tf-Xig^Snm. 2jtfa8*«t?9LfcHEfc:, tf-X43 «t tf8H8Stt, 3MKb;fc$»? 

o*B±t*«. ft43? sft sgijoita, ewMiBofflas^ffigPij-^s^-r a«9Jtt, 
) c « «f ? ft a it $> t + ^ s k; 7t * ^ tt ? t ft * * ft ff a . 

[ 0 0 5 3 ] 

J:'BOJ:5t, #fgB£tt, H * 0 W IS 0 «ffl± 0 SP^^ , PJ Bf fc ftffi 43 i tf t 



(21) 



JP 2004-500095 A 2004. 1.8 



i 5 & ffl fl§ II ffi gfl # © « S3 « , - tt t , »SOf ^t^filgR*Rfl/ff«. S £ <D BT 

BafrSfcttHIWfcil (09* If, »*gbfc»# (0I]*«\ UrT**-) *»S<bb, * L 

#*fc8>f hnu4ljiSft1»*. il^Oiifflti, fflBSriHSL, fLTlfiai»» 
iitltf Lftl?^tt§il%ff §»BS^S»b> *ftfc: «fc 5 tfflflS© 

ftlllt^tiOl/t^^-SttS*^, CO^fffitt* Big? 7 h fcfctf 5 C cd J: 3 4 U 

# rj as ^ t s ) o ci©j;5^ffl!safflU'^-b , ;-«iK*woi^<o0!ia> fiifiL^cD^s 

OS?:tt5Itt:$^ CCTs ( 0U , fix C D 3 33 <fc tf irt C D 2 8 ft ft) £ ffl 

^2>fflMmWfflm<DM?lt, ^ <-Ofr(DiEWKMMmm-?-%- (M*.«\ CD3/TC 
Rl^ft) (±, iUffUfi^o SCD33S*tfftCD2 8ftft©*a&H?£J1^3i:ft£ 1 £> 

if sa m as © $i » k. <t ?> , cfts«iWfl3©SBJ5Sgffiv-*-«, iehucsix. & i^ovku o 

#&) Still, ^ntiD, Hr7^-S/^±;I/e^»:^^S±{r-r 5o CCfcoftjIffl 20 
tt. J£SB&#ffltt (b-tr7*-T*, $ ft tt Sttft: * if 9 t * (0!l*f£, Fa sJfttill 
MMfc&tt %ft¥<D £ 5 %&<D*mi&t % Z tic £ *) 7 $ h Z.*mm?%) ft * fc IB 

It £ fll i£ £ •& tr ) 
[ 0 0 5 4 ] 

IB BS * & fli L » , ZLX Cftt><DMM*. «j|SlciS£1-§H? (cn&OH?tt, * # 8 

se^t, c © j: -5 * i/ ft )i>&mmMk*m.&? % & s ft « v < & fr&^r § ft 30 
# fc o 1^ r £> 7 ^ u - — y 9 \z 33 t , # ^ fc ffi v U'Wi' "e s , ->^t;HEl*io 

[ 0 0 5 5 ] 

(A. fflSa*HOfiJi!) 

* 8 UJ © # 8 tt , flUeVft^BtW-f^ fBia«»fc«id , 4-SU^yKSfcl4H?«»X , r 
8!li:fcJ:Sg«JBBiO*I»fcHtS. WBtStSUsifyKSftttHf is 7 

|fflJBfc45tt3IE*afflB!«fli*lEiBL1iSo *lgfffl# * fc IB« * ft * £ & t± , ifflfSSffiSB 

c MMnmmi*. «M«tiff**», * ft «#^©»9S*^tt, 8 2 ©fflB§«ffigP#£)IS 
f «JR 2 Oifl ft (t y # > K*iXt « C fc * t> if«£ft#3o *»rat±, fflflsa® 

B*SKSftttSiT5ftft'0fS*S6li:a«t5 0 taic£ ft 3 7n h * 7 © W tt , 
T«JB<D SO S IS # li , coJSff, fl&©lffl»5!fcafll3ft1i5<:i:*S«fc: 

I»t5. MfcLT, tf ft #5 MASS t LTti, iigitJfiiBS, #S3flfflB& 

, ifiifii#fflflafe * r>*iijfliBu^ftfflfls (c d 3 4 + lis) , MXttns^ ttttfflBS, fflia?§ 

PttTfflBS (CD8 + iBB) , ffi©SlfiU$jfcE, ^flStt (p I u r i po t cn t) &m 
IB, ^t^tt (mu 1 t i - p o t e n t ) ft » BS ft if ** * tf & ft § . fit o T , * 
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[ 0 0 5 6 ] 

±f2©J:3lc, l/fOlBitf, *?gBj§©ttMTJcfe^T*!lffl£ftl#3„ 09 * S\ BifflB 

, TUB, ffiOifiiEJU ^a-n>«flg, SI (rttfifc) IfflBSv (5fi# 

ffl IB ft H ) » £ W Iffl US ( fli * fcf * SPSlfi) s £5t§§eF*3S©±j£*ffll&ft£:©<fc?ft»flS 

stfuisftii?. MJBaffi«»-y ifv bra* c^flswettav^) uTic* 

«*6ft#* : T fflffiftjg 1/t - (TCR) 33«fctfSiC D 3 m A b , TCRJitft 

sasa^iefSffft (mho + TCR^±rfx-M-sig (watf* 

Sli^fDh+fVB (SEB) , hti'?JJ'H7*S«SS* (TSST) 42) 
, BlfflfcfiiJSHz:/*- (BCR) ftitfti I g, BCR*itfLPS, B C RfiAtfW 10 
SWSg (-ffiicftfi^ffi) , N K Hr^-fe.fctfStN K U-b^^-ttft. FAS (C 
D9 5) U-fe 7 2 -*5 <fc tf F A S U tfy K, F A S U-fe 7 * -ft <fe tf tn F A S Kfts CD 
54$itfRCD54Rft > CD2j5±tfJSCDZlt#, CD2*itfLFA-3 CUV 

^samnastJR- 3 ) > tJ->r h#^>-u*:/2--*5J:t>* ; ?-©{i^©'y-'i' b*-r>, 

h #-f y Hz ?Z -* J: tfK^-r h * 4 V Hr 7 * -tt(*> TNF-R (M*«5EH?b 

■fe 7 * - ) ^rsy-^^-fcitf^ntJtbTiBifcSftfctttt* tnf-r7t5'J 
-jty/<-8itfto«<fO'Jif>'F, a * / * - ^ > ? u * 7 * - * <fc tf * © U if > K 

- £ £ ^ © ffl ^ © ^ y , *;l/^yu*72-£<fctf*ftfcftLTffift2ftft&ftft 

[ 0 0 5 7 ] 

*h5i>, stshsfr, $ fe ft < & s * ft t it je © f u ( m *. t±\ ifi^a. 

fflJB&lK fflfS-fflJ]§fg5ffffl©±f toft if) Ztt^t&o 

[ 0 0 5 8 ] 

2o«)«, KTlcjFt, cneclti, £ © <fc 5 ftfflflSSffigP#©£S#fl^ 
it ffl 'M 2 ft ft S BB ift ft # , 30 
[ 0 0 5 9 ] 

l^©0lT?tt, KHfc itfttMjf ^SfflJfifc iSIEStft Tlfigttfttf, TCR77 
F (TCR raft) Cll, aitlBM, r g ft ft J 5/ 9 + A> © # S , * «fc tf « 

<fc D, TiEMftJ -f ye#T«liaStt<bO##fe"Ffc33^T, WK.T C R fc «fc tf C D 2 8 
© to i£ 2 ft , iM » S ft * *»r33g|«ttK:ElRlf*^&ftfe*IS*atT % ±lE©*ill£injiL 
ffSfr, ±£©«***«Lf§* *V * fc ft < fcf ±8B<D«tefc»»*Rtf L#* o fOjftfcfc 

© Iffl S3 it 51 © & # T* & ») f»S. ffi©fiJj£li, fflBaffi±K:*tt*E1t*»0 T C Rflffi© 

e#2fljtt, W 5£© T fflBSilffl liUffiTOlHI T fflJSS) #gtt{t£ft 

«^BO*«»^K*ifPa5»)ff«. Hr^-OSIfcC.StfeiRimtO&Btt* Sfcft 
< fcf«£«fc JtgftSftfc T«BS^f#S C £ HlEftffittfc>'^ft;l'£iI« M# S. 5 P> 
fc % C © i o ftSttfttt, KJ^#SWft T fflB©«MTfcfev^Tffiffl 2 tH#3 . dfticH 

l t > b*s*© tibibjv*!!* ftf#. z Lrmmz nm. * Lrft#fci4A?ftf#s„ 
n « t , > e m * ft a >c > e h n © ^ -r ft t? tt t « m s ft ft t m is #\ *5?wo^ 

j£™t ct o TJi5i$ftf#«o 
[ 0 0 6 0 ] 

gij©0!|-eii, IHBa5E©«§«©K«^\ FAS8B*MTti;5 : FAS©^aftft^iFJ 
ItSHA, «WfflflS*ffi±te*V-«T rgftft^ftftj FAS*ffilH»fcElqlftW-«il* 50 
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#LBS„ B*tfx BBIOBfcl^ ^yeiflSH/HOFASiRSlft, ?LTi±tt 
, BBBtoTffi U^;KD F A S - L L ff 3 (JP M ft F * > ft if fc jG H t % ) 

itfm« , ini?n«. lcfas/fas'J*'v KfcJn*j£K , r*fc»fci>n!6ft 1 ^© 
»Ktt»iFeii*bfc f a s te#-r *-ffiu y f* fci**«y J? y h (fas 
-l> ttfta?) *b<^t, B*/B*amB*«Hfl:Ts t t -e$> s »*„ H^gPfi cb 

— S?03B. (squamous ce 1 1 neck 

c a r c i n oma) ft if ) ?*BB£ttft-*-«3feftftBtt0BB(it lf«fi7ttS 10 

tte?03einfiefafl-tt*«#L»s. a^ae, bb»ibic«vt f a s ce^ufctt 

[ 0 0 6 1 ] 

-TSCtfcioTliJifbffSo *5§BJ1© 1 o©JSffiTH±, CD3feJ:tfCD2 8(t>ltt3 

#5BB©BI©Bffi-eH:. TCR/CD3l6ft**S^L, *LT-*«»i'yt**!IJ6 20 
t^ttlc'JifyFtf, Slitlf Stift-^tSttftBf i: L T fijffl 2 tiff * » CD 2 
8 U * LTCD2 8'>^t*fi38R*lj6l, *tlt AoTC D 3 'J Kt 

ntCD28'J#>Ff*D, fi£ o T , #fi^©tfffiTfc:tett*lf3f#!WBB ; ?-??£*o * 

TttJKft£tftCftCD3fcJ:a ; fiiCD2 
ig^-^fc^^Jiffl LT, T»BS^SHL, *tlfc «fe -3 T TlfflSa©Sffiji^^«^fb-r *. 
1 OOiSWSlflTfi, £ © B IS 73 ti , RC D 3 }3 <£ fit C D 2 8 3-f^y« 

#B«tte-;?T**.&»*fcaBsris«BaT?*stf. mm t u k t t-tts: »$t 
BSfc-rsfci&oflso^atf* ssi»»-eiijfflRr«-pa&*o T^fla^ia^fijM-r-sc©,}; 

^aSStt, T«»©K<BHB^Bttft»J:tf/i^ttBB*R»*-*s BBfttr-X 30 

v-ij-7n7^-;lt5ft5„ CC?ti, fittfk T sffl JJ§ , J: & lEBaaaS!* J: tf 
B«*Bt5««ft^ 6*«Jt*B«tifcB^O TMBorn 7 - >Ufc JtKUTBBO 

[ 0 0 6 2 ] 

( 1 . -*5/ ^"-f ;W 

^T, MHC^7Xl#fSf:8MHC?7XI I # ? © I 1 f tl t # tc ffi ^ £ tl * StE 
^TCR/CD3B^(*i:©H©*Sffffltt»Rfif»llfiTfflBBttft:i:»Sti*-il© 
£ffc9 t W***H»r*. flSr>T, T ffll@©i£tt{b«, TlBSTCR/CD3l^»:?i 40 

B*. KCD3t/7P-t;lfi#^ML, TCR/CD3St#*^LTTlB*B 
*«ttffcLB5o *«Oftl:hCD3*y'j'n-t^lt#S l HrlS«nTS5, Btt» Am 
erican Type Culture Co I I ec t I o nfr^Af Stl4A^7 
U F-?Ifi*5II?nSOKT3, &<fctft/?n--t;l/tf[{*G l 9 - 4T'$So W 
Bfc, JS C D 2 ft#©M»ttBB#£*n?* t> n * L-T A ¥ Rf le- T" £ S 0 SCD 2ttft4 
1^5C'D2tftlftIitt, ttaHSfc, '> ft < fc «> 2 © R ft * K C D 2 jfif* © fi * # 
tUfJflLTlUnS. K««tlTV*SiCD2in:f*c©BBttOfi***J*fcbTH: 
, WTA^tf&tl*:Tll. UftttTll. 2Rt (Meue Cell 36 

: 897-906, 1 984) t <Dm&& t># ic JSif % T 1 1. 3 K # , *5 J: 9 - 1 £t 50 
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{# ( Y a n g £ , J . Immunol. 137:1097-1100, 1 9 8 6 ) t©I 
*£fetffcfcW-*9. 6R# (ttili, Til. lfc|(0i:ilih-r*BK , r4).±E 

o 

[ 0 0 6 3 ] 

-#igttfl:S'^:J-;i'ttSfc, ffi©«**^ l t t lassfc atii ? ftf# § „ «*«\ ffiffl^n 

'ft %M 2} t L T & , $jH-MXf* ( $1 7L ii\ * ;1/ # - )V 5 U X t — Y 7 -tr r 

- F ) ©<fc?&7'nf-7:y*:?---tfC (PKC) 7 £ f"* - * - , feitfA;l/->')A'ft 
77*7 ^/v^->y «UBK*7l/^^Ail**±#***) £H 10 

, 3V * tf 6 n * . COidfcH^OffiJBG:, TCR/CDSl^fdtaHtJ* 1 , T ffl AS 
K 5M » -7 ? * 3S » T S «■ -^!i'^t/l'tLTftffitSiOl?l!:li, 55 «8 <D U # V F 

fiiff^jauify F*^sti#*o ilo-JfyFictt, mhc (ffi^£ ftfc-sT'f- k* 
StSfrSftSf 5tftif§c ft © y y F £ a „ 7 f- F\ # y ^ 7 f- F , 

tf SS? % +r ^ F # 7 y , *t^±-< y , « ^ 7 ^ F , wfrSttHzT'^-* X r n 7 H, * 
;U * y , v 7 F -7 x y ( 91 * fcf , pha) s fc fi ffl © x - m - ft M $ $ ft f# « > en 
6 £PI££ ftftV^. *5893©tti$ET"e, M«33 <fc tfM$©{SJf ti, Zl 2fc 5/ y ;l/ TIB JB 
OiB5l^il*-r§/c 46 t^ItJtlft 1/^-5^:. ig^U--fc7#-fI|pg (po 1 a r i za 
t i on) tiUfi, 

[ 0 0 6 4 ] 20 

ffi <0 * JUB It fc * !/"« T , ftjSOffi©2/^±;l/e33ffttt. # IE 93 * fiJ fli f S C fc C £ o T 

ffi ffl U T *J £ i tf jR £ £ ft l# S o 
[ 0 0 6 5 ] 
( 2 . ~ ^ 7 ^ -T to ) 

TCR/CD3 It it C D 2 T Wlfifc felt « — JfciStt fk'> ^ * ;!/ © 

3Mfc © II llpfc BB # L T ^ 3 „ SE?T, - &ffittffc '7 ^ ;V fc id A T , T J8IJ@£&®8§3£ii 
, £ 2 (DHSIlS(^tfl'*81 1 f « 0 1 o© C © ± ? anHSM***?* ftttift^f 30 
T?i5CD 2 8 tt, T CR«^ft£J;ot«isn-§->i'"t;l'£IlSi:BI4«->^t 
/l/fijeiSII*il»3:fcH:SIfflit-3i:#*Stt*. 

[ 0 0 6 6 ] 

ffi^T, ^.HttifWia7ffctt7^-fe-9" I J-)|fflB©^#i£T-eTlfflia©*ia©Sttfh;fe<J; 

T<B)fiO«ffi±©ffiKj»? C M A x CD2 8) ^ © « $1 

* u KTfwafrs. \ ■o<DmmBm-?i*. nmft? c d 2 8 omi«j; 
^ t «fls©gtt ft a, Tfflaa©*Hfc, c d 3*isd"rs u sary h* itf c d 2 8 

t^'J^yh'A^^tSSI^ii^tSC tlciOH^fCxCS. T 3ffl 8§ © S ft ft (09 
A tf , tt C D 3 Jtl#T*©) *5 «fc ff C D 2 8 l»»fOlKI^ C D 4 + T IHflS©iliR»& 
if 51 * 4 U § , 40 
[ 0 0 6 7 ] 

f£o T, 3it#t±, ttSOHf (ft C D 2 8 fttt, SfettCD28^xiS5S«^Lll8 
?©77i'V>h 1 JSV^liCD 2 SlcS.tSJciS'J fVK*t&) ^ifflLT, T1BBS 

fc « ^ © 7 ^ 7> y b L T i£ , * / i? u- + frffifa 9 . 3(IgG2 a ) (Brist 

ol-Myers Squibb, Princeton, NJ)*-t7£n — -t/l/JnftK 

OLT-2 (I gG 1) , 15E8 ( I g G . 1 ) , 248. 23. 2 (I gM) fcitfE 

X5.3D10(IgG2 a ) (ATCC HB 1 1 3 7 3 ) tff (f6^S. 

f£ 'J y F t L T it , B7 7T5'J-<D^/^I (WAS, B7-1 (CD80) «fc 

tf B 7 — 2 (CD86) (Freedman?), J. Immunol. 137:3260 50 
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-3267, 1987: Freeman^ J. Immunol. 143:2714-2 
722, 1989;Freeman^ J. Exp. Med. 174:625-631, 
1991 ;Fr.eeman&, Science 262:909-91 1, 1 9 9 3 ; A 
zuma^ Nature 366:76-79, 1993;FreemanP> s J.E 
xp.Med. 178:2185-2192, 1 9 9 3)) tf*tf6tl?. 

sffioH^fca, ^ i o g a" > f fe j; t; ^ i y a* > k i^t s n i § „ a? tita, 

-!r •=& * > v »^^f F, RTSteHz:/*-, Xfn/fF, (IN 10 

*tf, pha) sfcttffiox-^-ttftjy^tffenff**, cnfetHje^hftv. 

[ 0 0 6 8 ] 

*Rflo?644J!*»it*^T, T Iffl IS id H © S 14 ft « , fflCTlSSIrtft^ y 
«<DBI«flW*K J: oTtB§ISn#5o MAtf* T ffl IS ^ x 7" 'J y L F A - 1 © Z © ® 
©U^^KI C AM- lAOM^U, ttEOSttfcfciiSSLIi*. UBfifcOVTOH^ 
JWaH^fcLTfffflbfiSaiflDMBaEffi^^tt, VCAM-l (CD106) 7*5, C 
fttt* TMflS±<DRttffifit)l-4 (ve ry-1 a t e-An t i gen-4) (VLA 

- 4 ) ^g&t5„ 
[ 0 0 6 9 ] 

(CD59) , (Fc £ R i l/*^?-) , B C R, EGFl/t? 

^VX'jyUry^-, (eph r i n) B 1 Hz 7 # - % -a-nh 

a 7 -r X 9 V TffiM& (neutrophi c) (GNDF) . ^ -y 5> 

* -y 43 «t Xf ffl © n b 7. x n - ^ * £ > ^ ^ K *3 J: tf ^ 7 5 U X F- 4 >l it $ v K > 
H-Ras, sf>T9V>, ^-I(tll->y^-t* (eNOS) , FAS, TNFb 

* 7 $ - 7 T 5. V - <D * y ->1- s GP I7>A-i*>;^I, — M 7 is )l it 9 > '*9 K 
(flUfctf, S r c775'J- + f--fe*) , 'Nf n=i#G?^/^«Oof 

fcJ:tf«IB#«*:/^*Sjbt¥« r 5ft«ff* c*i&KIBJ6*ftftv>. 30 

[ 0 0 7 0 ] 

(B. TfflUSftiaoffi*) 
*»BO 1 OOliC^PT^ x*V IftfT?© TlffllBi£*tf , T ffl fl§ © ¥ IS £ <fc ^ © & 
©jflJ»fc:,k-3T?Ttaft*#5o # fg B£ © 1 o © §1 ffi J£ «1 fc *5 ^ T > TlfflBSti, # - © H ^ tc 

- 7? a » -s->^t;i/^i«L, ^U2oiii, RSlii'^t/VTffis. * - © f y 
t*oiasftB-$ ^ 7- ;v © &i ft tc *r ffl * u jJ>k, fiitf-^s/y^n/^wa-rs 

»(fte«o±afcaffifcHffift:«nff*. « s t us « ft s u # > k s fc u m ? » , r 
ftsj sss^fflss (a po tLTffffl-r^o ffs L^mmmmic^s^x , -*h?s 40 

J: r^H?©W^*^ «IifcfticB£ftSh«. l oomt»«lfc fe^t, -JKiSte 
<tf 9* + («*.lf, CD3'J**yF) * J: tf n»«l*^? (WAtf* c 

D 2 8 U * V F) , H C <W * tf , &?) tl6^?hS. * 6 fc , * t ISM t It «k 

ft f# § o 

[ 0 0 7 1 ] 

ff S , 4 * fc 4 ft #■ ( ffl x. «\ b| f L m % ) ^dtrcttfSHSn?, StfroM J: Lift 
, th, -Y 5f , * n „ vn, 7 y K <}: * ft 5 © h 7 > X >>' x - v 9 ffl ¥ 5 n 
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(TiBB, # « , Bsaia, fl&©w«ejiii«*#cy) , * im j* & £ t/ it /Jn * £ ^ t? 

„ 1 0©^Jg»ffifc*5V^T, 77iU-->X{i:J;oTlRI?tlfi:litt> Jfil fit ■ # £ Rfc £ 

i^nis. #»sb© i o©si»^s8fcfe^T. ibe^s u >«««fk4a<t«* (pb 

S) tS#t5. f^#»ftjl*»llte*VT, i£ff>?§tttt, * ;!/ S"* A * * * n ^LTV 
3 fr£fcli£<© (itfB4<!:U -ffiA^^-V^^f-tfSo If 

¥ ill ft: r7a-x;l/-j if & ft It (WA-tf, C o b e 299 liBrn-tyif-, B 
ax t e r) **0«3Sm#©KlB»fcffi^Tttffl-r*J:i:fc.J:-3T) llinili. * 
8» & , ttiS^Ts «^©4#ii^tt©««^ ( 0! *. If , KCa, iMgOPBS) ftsi 
IL#§„ fcSVtt, 77xU-S/X-9->^^©BfaT?ftf«»ti, It* * tiff , ?Lt 
«l IB S * **»ift*fciaiSSS»Uf#*o 

B'J©0SiUB«K43^T, TiMIIStf* * ifil « £ 7§ * L ^ Itixlf, PERCOLL TM &l 
m*frtZ>m>bttMlc£?T, ¥S^iSt5CttioT, * *l Jfil S ifil # * # 6 # 
i?n^« CD28 + TW> CD4 + TIB, C D 8 + T Iffl J!S , CD4 5RA + TiE 
, fc-itfCD4 5RO + TifiOJ;5S> TffliS©1#5£©g|s#*ffl#, *'>*f ^7"|}?g 

3T|ffllSilffl©8l«&, *ifr^7tI}}?n5IISt:#g(DSI?-*-CSt5R# 
©ffi£t>Hi:*JBVTjij££ft#«. LVTSffitt. *iff ^74i«ft!SSt (mag 

net ic immunoadherence) f;fcB7P — It-l'h^b'J— £:J>t"£ffl 

jHfc J: o T C D 4 + ffl US £ « 2SS "f ^ it J6fc, * / * n - ^ ;bin* gftftl tt , fta«.K t C 
D 1 4lc«t5Sft, CD2 0KJtt«tv#, C D 1 1 bfc»t?R*> CD 1 6 te # t 
*tlft, HLA-DRfcj9tSfi#, 6itfCD8fc»t«K#*«tf. 
[ 0 0 7 2 ] 

±E©*«MS*KBiUT, *J**H (t4tJ?, CD 1 4+fflJK) , x*V 30 

*SSKf5fci6©c:ti6©liBE©ftffJlffitt©5PJffl**tr) fci^T, Jfil tt Si * 5 
Pt^Sn^^o fi£oT, 1 © 5fc 21$ Jfc fc 43 V» T » *^BJ|tt, fcfflss^JSfc J: (3 £ 
ftitt»4t'fXO«itttt7t«fflt5. 1f JS©*ttJBI8fc*$V»T, C©^$ttl£? 
lis TUBS© tT-X, tflJA «\ Dynabead TM ©ffiH^©T"eDyna 1 ASfci 
■s T ft Si £ n ft fc © "J 5 & 3 0 CftCltliliSflDynabead™!^ M-2 80, 
M- 4 5 0 , «iffM- 5 0 0 T65. 1 O © Jra ffi l£ 43 V T > ffi © # ft M W ffl IS 

if »3*i*"<* TjwjBSwawtttaiWfc bftv\ * v^*jt» jjifRftSfcttene© 40 

77^^yh*'*(f6n5, WJEO**»«lfc*VT, IilOt"-XtLTtt> tTf 
[ 0 0 7 3 ] 

ffiftlctt:, c ©£ 9 &i££Slt£te, 7/3-;H61l/'c4if fcti77il/-->XLft* 
4fiA£, 1 ■3«±©«*©*SH«4Stft t t < l±*R#h:tS-&bfc*»tttt? (l^f? 
©fflflS (ft«WtBI!l5xio 8 IIS~l52xio l °fflSa) t^U8wW7)l/©t? 
-XSfett4Xl 0' e-X) t £ t» fc , 2 2t~3 7tf$!)3 0 4i~2«fF^7l/-fy* 

s t fcfcioT, *«ti5. c © J; 5 &ftIHi, SK^W^fUffl 50 
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fflLTilftlf 5o M Jt l£ , rUS5?nTV^?.a^Ofe© ( #!l DYNAL ( H « i& 

H) M a g n e t i c Particle Concentrator (DYNAL M 
PC (a»S«) ) £#£y s ftScD«M^St^)S^«ffl ^nff^o *&g£lt*©5lfr2# 
, ? <Dffi£(DffitS ZZtmic s SSt#fc^*P©;!i4©#j£ (CDl 4|S§ttifflfl§©7n-+r^ 

[ 0 0 7 4 ] 

jW*<07£*fcTffljB*il«-rSfc«)OS!lOSffil4, I^Igllc fO»JS^Sgt 5 C i: 

ist^LttioT, <t »j *i-ft£jfc*%attf § „ Jin it * ± tf nn * » s r s c <□ 
avisos* commit. 'm^w^Kmm^nn^o ^< - 

3^#ff fcfcVT&ftn?* 9 , f LTLO«iS(c«t>TSfflT'fe5tf, IOCS 
?£ fi , 20% DMS0fe<ta t 8%(;hii7;l'75>'*tCfPB S fri ftliffiOlf 4 

«M&j**g*#*4£ffl-r«igfcss-i,s ^ © *« is a , i ft&tz <o i °c©ifs?-- 

[ 0 0 7 5 ] 

^©»flg*ffl«^ * bji a » # ^ ia « ? na i 3 it, «si±icis*iiftscD3 
#t5'HyFtf«isns, «Jitf, cD4 + fflE©*H^, ^©Tfflia<Dii«^$iji! 

t«ft«Ci«4iffTT\ ffiCD3S*fe±tfRCD28it#t8»?hS5. H tt fc 
, CD8 + TfflJfiO«**«l» , r*7ti6t, SlCD3tift*«ktf ; e/^a-'t^itftES 
5. 2D 8 (A T C C) t>\ 3 K#IF T? -ft W fc T * * ffi © £ tt (BergS, T r 
ansplant Proc. 30 (8) : 3975 — 3977, 1998;Haane 
n5, J. Exp. Med. 190(9) : 1 3 1 9~ 1 3 2 8, 1 9 9 9 ; Ga r I a 
n d 5 , J. Immunol. Meth. 227 (1—2) : 5 3 - 6 3, 1 9 9 9 ) 

[ 0 0 7 6 ] 

* © T ffl BS £ o T co $ — M & y i- is X tf m m m m >- $ -r ;U « , l^o/n h n ;U fc 

->xj «<&) e^sfcttai^oasi crabs* rh-^vxj fcis^£ft#s. * 

isttitj'j'tji'«ii«t88?ii | , »jK*fc#«E-r4frs fe«affifc*s^«n*o 
v^nss^^tefe^Ts L©2ooa?ti> e-x± cracif-x± (fafc>%> r*/xj 
) £ fct±anB© e-x*± (t 4t>5, ri-7yxj ) ©vfnfr) ta$fti§„ Mil 
t\ -*jgttfl:'>y^-;i/*a«-r*H?tt*iCD 3Siftt»*t), * t rn^wats/^^-;!/ 

^^«-r§H : ?tiSCD2 8tn:#:Tjfet3, fLTSJCH?*', ^ # ? « T? Inl C I: - X fc 
fcfcfcHSSttTVS. 10©*Jfc»ilt*V^T, CD4 + Tffl)3Sti5ifcj;riT|ffll5Sii5i 
©fci&fc, tr-X^S^ Lfc 1 : 1 <0ttO«fi#«iffifflSft5. Lfr U 1=5 0 0 -5 
00 : 1 fe±tf*©* : ra©ffe©SSffi©fi? : ffllBJtJtf, T«fiS fc(iffi©SWiBJ]a^ 

«JBfc»f Sfi^^-iXtftS b#*o flJitfc?, ^SV^-YXOK-Xtt, 2-3IOI 

mizts^X , ffl : S f tb (i , 1 00 : l~l 00 : lfcictf^©^©^©^*!© 
IlfSD, fbTS P>4SHIiI(Cfc^T, © it « , 1 : 9-9 : 1 J: tf © W 

**C«JiCD3tt#lf-XJS«feCfJiCD2 8ti^lf-X: T 31 SS © it ii s ± 12 © J: 5 fc 
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£ ft t # § , #£©$?f;LWIi:LTJi, '> & < £ t 1 : 4s 1 : 3 , 1 : 2 , 2 : 1 
, 3 : 1 , 4 : 1 ~ 6 : 1 if £> ft . 1 o © Jf 3: L V tfc B , '> * < i: 2 : 1 © H - X 

: TfflJBT?**. 

[ 0 0 7 7 ] 

#/£©£S£flSfflt-3i:, aiSQOffittffcfcAtffcliHOSL ^©T«!!S£» l 2~® l 40 
« C £ £ fett T MMO&ffiZfflfet % C t \c «k r> T, (WAfcf, SB) t = 

^ny^li^ii-i^L, * LT» J: * 6 B B *T?K«^ c ©¥*§ T 1M 

itf»'85>B^$T*'>lfti^, ^ © T ffl Jj§ » , ^©Tfflia©2e>&3tS$iI£f§2»"f 
«J:5CS?Stt{tfi±tfff*J*Sti*o fcSi^tt* T JO IB J; tf T SaflSB$iJ$! 

(Dfcibommit. ffittfbT«ja±(cK*?n«fflsa*ffi»? cw*.tf, B7-i, b7- 

2) OSS(CO^T7 7-fe-l't5C tfU^T, *^£-£ftl#3o 
[ 0 0 7 8 ] 

CD4 + TlfflE43i:tfV$fc«CD8 + T«lfiOiftHO*»iJW**BHIt'«fe«>f<:, * © 
TWIS*. MIB7 («* tf > KCD3fi#«J;tJRCD2 8 fit ft Hit it £ v-i-fr 

KftES5. 2D8)1?R@SSttft*J:tfB!B»bT, t>t©TfflBS*ffl©^10<S~ 
fil, 0 0 0gttfillDLftCD4 + TIMSftSiC D 8 + T 18S©*ffl ^4 C 5 C t 20 
£SS-e*D**3. *«WOJa*««t8fc« 19 1 00fH~»l 00, OOOeCTflfi 

ffifci-aTliWSftfcTfflJfitt, gilittSl^^^O^l' (flIAtf, I L - 

2. I FN-y, I L-4, GM-CSFfcWTNF-«) 09 A tt\ I L 

-2fci*Iiktt8l/T, fit C D 3 * J: tf ti.C D 2 8^fg!f«©fl|J3t;:J;i9if5l£ftfc 
CD4 + Tfflgatts j$U^;l'©GM-CSF:fe<fctfTNF-a££*igJtk* 

cfte>©tf-rh*^:xttigi^»fr&fiitt2ft»sfr, *fcttc<o±ft*«, « * * ® in is 

*iiffr5fci&fcflJSttBSftl#-5. RI*k:, *^B^©*a(c J: o TtMSISftfc TWflStf 

ft*#3o 30 
[ 0 0 7 9 ] 

i -Dnmm&micis^z . e-x (3x28 e-X) ± ifo n$ b £ t ft fit c d 343 ±tfK 

llltll, » 8 ~ 1 4 3) , TlBll^^tti. * V -ff , JW»S/^"?-^*fflfla*»5l« 

jSffiit«fc^>TfEB8?na«fcaK:, *%a^o^ffi(cj:oT, cft^offlBStffitSfcjsg-rs 

af tt (s upe r-i nduc i b 1 e) J ic? 'ifc-oT , ^HWtcSfcttaA^^^ 
^•fftfrfc±^T©S*J»<OR» S tt ft T fffl BS « , II1CD1 54«a, 

[ 0 0 8 0 ] 

^ifO^t.ftSilf Itft^T, T«fi©<fc5*ffliS^^ffln-xi'>^H:-Xfc^ 
gfii£ft-fflflSSffiSI5#ii^(cell surface moiety ligati 

on) 5tc, * tnz & k> mmmmttmrnt % * 

[ 0 0 8 1 ] 

flU A If » TMBtf«miBB*ffl"efc*»£» ttB»ffi»#tt, ttC D 3*«fctf*iC D 2 8 50 
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tfttfrStlSHtBtttr-X (CD3XCD2 8 tf-X) tf, T ffl IS M M ft t S M f S C t 
SrRltEfcfS c tfci^TlS^hf 5, loo^jtjglifcfe^T, MIB («*tf, io 

4 ~ 1 0 9 / m L © T IB m ) *5 «fc rj e - X ( ffl X. f l\ 1. 5X1 0 9 CD3XCD28 

flSRB-fa-^fcS-Sfcv) * T? * t> ■& * „ ilCT'fev 3it*tt* ttftoniB&AtffflV^&ti 

, fLTbffrO. 0 1 %©^>^>H,i»Ifi«fi%$sa:<TtJ:v^lx Sftttfy^ 
(f 100%) *«i«0«WIBIB*-a-A,-efeJ:v^. T. #|g !?!©;£« 

fc-tttt*omiiB»*«*sn*. 

[ 0 0 8 2 ] 

MK:IBIfiO^±tt*lif*r<5<6S»****. BiJO**»tt"Ptt, C © M m & <k XS t£ - X li s 

*na««*«f> {c^t>-yre.nt#«o £ o* tr- xa, me, sabs 

£ © ft & © ffi K © ¥ IS T- , 1 # ~ ft a# ^ © IB H © B$ IH T- , ^1/^T\ If - X 

© na Jia * is t) w * lt H-Xfctt^LfcmiJB*, ift^yrfcis^yey 
«t o rait l, *v , piffliiajg«ta«aetti'tifcs«»-r«. 

[ 0 0 8 3 ] 

tf TIBIfi**5j8 BIB-ISte****. glJO**«*fcfeV^T^ If - X 43 J: tf T ffl IS * 2 ~ 
3 B M -« fc * « «„ T»JBiS*ofe«>t jg«I**fttt % S9J&ig*fi (I^(^ 
Mlg^Sfc ttRPMI Media 1640 if:S, X-v i v o 15 (Bio 
Wh i t t ake r ) ) £ ^ tr „ C © i& « , *§3H3<fctf±#fc&^©B?fc#2M#3o 
COBf tLTtt, ifiljf 2 v'l&ffjiljf £ fett H h jflljf ) t fctt-f y*-n-<* 

> - 2 (I L - 2 ) S«*tf 6n«. ( ft * ti\ ^iJ'iJyjSJlffXH/yh?^ 

) fcJ: tf»H« (M^tf, $«+5%CO z ) ) TT?«#-T S. 
[ 0 0 8 4 ] 

«IS*f t ITll^MtSg^^ IBBiS*©B(ifc||BE»i:«Sftfc1t€3a£tt, Kfi(S!ffi 
±T 2 0 0 if->X~l 2. OOOtf^XO^HflT-S'MfSo iEC^^fcitftl'Xli 
, S^fe L< tt«BB#«»»0-9-'i'X38J:tfJB«fc, $ fc tttt*«Dflft©/<5 * - * - (IB 
»IB»l»*J:tF||Bfi©«lll*SSfr3!b^$fcli*^:-r*) Kl^?nd5„ lAli, IB 
Bt08^»fltttn«, «5 t#«tttd'-Xi: ©r^fc, ttfftt * fc tt X ^ - +r - t 
TfKftK£ia«t-3£tfcioTi£!&£tU#£o - JR t , Si ffi T* '> * 

<it7 SOOjJ'JrXTiStfABh** 1 , 8 V K * i: tt , SET' 2000-2 500 

F m a a = ( v ) ( Y) (B) (dB/di) 

ecu, F ma B tts mtivtb *) , v a, nm.ii^-xommT&t) , ya, ^^tte- 

XoaftJSStt (»3t*#fe:«fcoT^A5ti««) B tiJKS^fiTfe 0 , f LT 

(dB/dx) (i, 8iaS^lET$3. a © 61 © H ft ^ 5 n s *» * It it 

iSf$T, (*#*ti*«**jnu-r*Jii:^BrHiKa«c:i:%aj!P-rso 

[ 0 0 8 5 ] 

**|S^©7?ffi{cJ;oTfJS!!$nfclBBS«, ^t;V£IWil> ffl BSSffiv - * - © SIS 
-A-OlOli, CD1 54'i ! J5, :nii, IS*ftSIS5^?fi6D> CD 15 4© 

sm. ftffiis*«»(fr*oK*«K:*flnf«s D cdi 54a, ^<©BiBfls> 
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Mfcs #«fe«ttfv><-3^O±&ffllia©±Tf5i5fflSnfcCD40» : fi:ffiHffffl"r*o ffi 
oT, CD15 4%^(C*3tt§, C©fi?tl4^?ltK<f iOtiST 
IfflBSfflJSfcfcfcSf £3 T?*«. *ilf Kfiif ti§ i 7 4 C D 3 + IB«aili, *J 
mV± 1 , 2, 3 , g;fctt4B»fc*ft£©ffllfiaiEv-*-(ffi|*.UN CD1 54) SI 
Ol/^^Ol. l~20ft©JJI*%*'fTine*«#t'fS. C ^ fife M 5 . $2, ± tf H 
4 *#B8© C i:) o SiJoagaSffi^-*- (CD2 5) (DftMliZfr, « * IS 4) IB £ . * 

<}; 5 * t o fc (*2£#M<QC£) o 
[ 0 0 8 6 ] 

ffi ($Ufc£, t?-X) tt, « * Ifl <0 » US 6 . ««*oe*©«pjai?x Sfc«i§*©^7 
Hi56^^fcfc</-'T, ^gijn-xi' y^e-Xfc <fc 41 W ffl BS « , ^HSnsv 1 

.toTiiofcigi^n, ini&£s&#ii£%£ cftfcj:oTjM»i3j:tf3i*«<j§tt 
f b * 11 * * 5 o 

[ 0 0 8 7 ] 

Sfcx *%WK£r>1, (Wfctf, - $g| «t = T? 3 - -r f 20 

7>c # -e & § # , emetPis^n^v^) iisn#s, aamsfc, aiflfckoTS 
fig? nt#§ o 

[ 0 0 8 8 ] 

[ 0 0 8 9 ] 30 

*j:tfe?teie£L;fcfflJB*s£2ftfca«««fc:3[< c ttf, insns^??*!. 

Oillltfe^T, Bf T-n-rO^SfiftSIB, ffi W S3 HS tc H§ B £ ft T V> S 
3 0#IH~4B*IBIMrtfc, *fcJ:oT-«K§l*»ft»5. ffiOHSf ICSPT, t © R* 
m tt , l IB ~ 2 B» H , Sftlic©HCiT«)i»Ofn?*99S. '>4<<:fei , 30 

fflia*ffi';^>F^#«-r§affii:g^?ftfc, b-bX^-«*»Ba^*-r5«iia*ffl^ 

il77b (r a f t) fc^trmnaSffitf?******^ 
UstD^^l/fib-^a > * ft HUM** t f#S , ->^^;l>eagSS^P*Lf#§„ 

[ 0 0 9 0 ] 

»JB*fti: UTtt* 4#£©iSSg ( 7 # h - 3/ X «E§£ fS tf ) * S§* * It tt fflSJ "T 



(31) 
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(om^m^<Dm-)i<omm it. tmm<d c d 3 v^y $ -v^mit . ^^©^#sT?ec 

[ 0 0 9 1 ] 

»JOSI«^»ti3^Ts JaCD3/tf[CD2 8 (fab 5, CD3XCD28) T$?IL 

**fttt*o6*ff«. ^;i/^-t«b (t h ) (ttawfcii, c d 8 + fflnaasttTffl 
flasfctt-y-^u-yy-TjBifi (t c ) tnmmic cd4 + ) > oi^tiiffl^iifiT' 

TfeSo $< OttHttft&ftgtf , CD8 + RS#IWTfflffi (Cfttt, gWffliS^ES 10 

mm* rc&m® uit*) tiois^jti?*', *»»©ftsiE*sstt % c d 4 + t mbs ( 

cnil, WAtfGM-CSF, C D 4 0 L, feJctflL-^cQj;-?^ f 

OSIiltMtT*. C D 4 li^ttM if CD4 : C 

D 8 © J± £ ffi # £ ft « tf & T 5 , *«Htt"lcE*?ft5SaoJ;i4Si8B, in »jc # 

*!l ? & 9 # 5 . C D 4 + TlfflBScDtfllD Lfcfttt, »# K * A £ ft S »JB»aS ft fc C D 4 

o LoB^tsftDcT-&Ts ««*BflS0Rj«tt*»aE«fc3fca c&#£ftfc a p cutg 

) c m U <F> % Sk fts GM-CLFSft!iIL-2 ( C ft 6 © £ T fr\ CD4 + TIElCl 
^TlSt^I?n«) £g«TS£A2ftS»IB©S£i8;taS-e5C fcfcioT, M £ 
ft ft 3 „ SSl/'li, C D 4 fc J: 5 «1 A s S S 2 itJS T- li 4 < , ^ b T it An L 1i ft © C D 8 
+ T IB 11 T* 3 « ?JE T & , *i»fft'tSiOXCELLERATE7/D 20 

- ^ £ fc , W*tf*|**sJ:tf/'*fctt**flDttfcCD 8 + ffl IS * ^ ft 3 #3 * 5 c t fc <fc 
5T,|iJfflSh#S. C © J: 5 ftttfctt, itfcl U ft W<)]/<D I F N $ fc t± tfl ffl AS © if An 

[ 0 0 9 2 ] 

©*SI£f#£ fctt fc» #£©B#jStf SjR£ftf#3„ fif^T, JWftSftSfflJBSIfctti&LT 

, tf/*fctti»«<t>iif na, 4 iiht« 2 aawT, 1 obpiht, i/c«8 30 

0 HO T t? & 0 ft 5 (4lP^HTtli, 41RI»&1QII (2 411) £T?©£T©HSfIB 

T, 2 HBJKT?ft)ft#, *LTffi©it«}BtlKfc^Ttt. 2 4 B$ M T SS fc 3® W ID > 
l-LTSSKIi, 4~6^HJKTT?fTt>ft^S ( £ ft 6 © IS H «: . C©H©ttjt©S£ft 

ffi * # £? ) o t m m © m m # «t *> m ^ r# h k t. £ ^ r tj t> ft « « -a- 1 « » TiBoxam 

, *©fttf«J«£ Jiiitn L&^fr bft-t\ cojUffltt, i !>&< fro J: DlSKgftit 
T«IBr-;l/fc«t!3a<«<Kb»«. TlBiatiSWl&ior^^^irUx^-H:, L- b 

0 C©<fc 3 *£{fcSftfcifcEI©£ £.&3f0j£«, B U te J: t> T * 3 ft * *tK%B 

«fssttfb^7b^-Tffl)Sfr2o©iy©Ma(ftawsMfe<fca : -9--rhA^>iS^-es 

o 

[ 0 0 9 3 ] 

a * © m Si s# « ^ ft it t a ss « % sft«i*tt*^b»*, w * tf , « * w a nn « s it 
ar7iU-^x*ftfe*ffiiiiitto*««BSft« % «Bifi**ttT«iftisfflSfctt^^u 

v * T ffl IB * HI ( T c , CD8 + ) J;DAt^^;l/^-TaiS*a (T„, CD4 + ) * 
tf S. CD3H27 P ^-*5<fct;CD2 8b-t:7 , ^-^*iJicr§Ci:tC e t;^, TMBSCix 
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fttLttTlBOHtfTc IBJB<0*8fc**<ft*»ffl**tr» Ta»©*fflfcg£T3 
[ 0 0 9 4 ] 

5 5 £ , CD4V-*-fc<ttfCD8'7-*-£llD^T 1 ffi © S 31 S! V — # - a , WStC 

life a # wr m k fc s „ 

[ 0 0 9 5 ] 

£ , |li>iaSOIL-2Hr7*>- (CD25) , CD4 0'Jf >F (CD 154) , 
feJ;ffCD45RO ( T C H ilftfitS^t 8 C t t ±o T, JiKIS'&fcSffSTCR 

a^oafi©fcj6fcasT?feSo $i a a , c d 2 5 a , ffljasTfflBa^s^Ritet-rs^ 
- h * 5 -r y )i-7<Dmm%ffiftZM!£? % » c d i 5 4 a, ftEJi^«ftt.fflJB©SM© 
MX ; iai*S£©fttf>© BiBiasttit : t H «B*ioif ; t c a is © ftit © a % ; T 

h a IB i: StUil^aia t © i35 7j © +f -f h # -Y y # $ © IS Si : 43 <fc tf IrI u# *J » tt U # > K ( 
CD80, CD86«itfCDl 54^t&) 0»SO*rj»E35^TaS&afRfSiS[K5 

[ 0 0 9 6 ] 

■9--t'b*i'>^Tfflia©ffitt{t*j:tf«iga6 tf fcfti8js«ij*i5*«rt' , r a ©£*a 

tfeSCtA'^afSSOt, COiHD'f hAYVli, £ # , i&«WTailSaa (? 

LOtStfc-Ptil^D-Oil-l'yHtli, L £ V'tf, I L - 2 , I L-4, TN 

F - 43 J: Xf I FN-tf¥W5ftSo I^^Ts g«0©&B©a$I©W, Tafla©ifcffl£#S 
c 43 J: cnBOfflJB*a»ftfcffiA-r*Ci:fi:J:t>T, *64*ffittft*J:tfTffliS 

[ 0 0 9 7 ] 

ft?3TaBS©*-5V^43J;tf&Satfl^TaflS*tTt#£'e* (t r a f f i c k i 
ng) C t tiSt^ * 0 #S*43 <fc tf »«KO^T ©#5£©tf«Tt » ^T, Ctl£©gP 

6 t 43 a z> jf tt ft t m us © # a a , ^ f y -e & x> % * = c d 6 2 l © t * m w # e tt ft t a 
^taffitiu^cT', Tfflisa, a^iHiin?a»?nas. a?fcx 3 «t d ft 

l^JBIHtt, i5*^l"<*iOCD62Ltft5TIBllS4«L, t£ t> T , ffi © £ 

4it5= JSa^H^tefcfcoTSftfftfJ^^f-HOfflWWBN CD49d (ifcfi© 
«5ttoailffilBtifii«fr 6 y V^3**ff ***** c kKHfllt"-***^?) T?»S. c 
D 4 9 d tStS.C D 4 9 d ! J f > H OS p t ± o T S ft, T » IS # V C AM- 1 $ ft tt 

**S«Lft«. i«»?CD 5 4 01S (T«B&-APCffl5ftffl43J:ffTffllfi-Tffl 

flafflSffffl&5tft3ftffi»ffi^o*-5y^fcH^-rs) at ft, ^©ss^frfto t 

iftt5„ «oTs T a IB a » |«OY-*-^o7-f-;V!:iNf1?$51l!?nftM 
[ 0 0 9 8 ] 
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aiost«#t5J:v^ck*i»LTv>5. ipiiitf, ttasttoe-Xtffy/ssn** 

YNAL Inc. Os 1 o , Norway) * # ffl. <D XL £ ) {CjCoTPiiffltCfBicSftS 

o * 6 1 , *ffi* t »B3&«6»itsn4©ic + »**v''vr-XT**»d» s Ji h s ft x m 

V 6 tl f# £ o £ S £ , 2 OS^nyfeitfB 0 5^ny<!)ttA7^;H- (Baxter 

) i^OftA7-f ;l/^-tff1l?tiT^§„ &^T, fcr-Xtf7 w — ©y >y 

<*> o 

[ 0 0 9 9 ] 

*W»»f?E«£ft*7fffifc*^T«ffl*ft«lrtttH:, A T C C O 4 ? 4i;S5ffi^IA> 
68SfcAf«hfl5tf, TttJSffiflfr#?fc#1-*Stf*fc±tfCD3«£#tt«*?s«8fff 

[0 1 0 0] 

(C. iliAO'J K©HJ£{fc) 
± IE © J: 5 t , * 96 W © 73 j£ f4 , 3; b < , atffifcHaLfc'JtfvHfcttfflfSo « ffi 
tt, * C fclg^-f § S fctt * C fc ffi 2* & $ tiS U F£W ttf , ^LT^ftji^-ttT* 
* *> , tftb-6, i*jn8f«Ifitj9LT|gJt«lc**ttTft« 4 ttlOilT'lt) 

Bfl-v-h y *xffljStt*$#1#.5 0 £fS»iiLTt4, 09*fcf, t^p-X. 7#n-X, 

rtx ^y, ^h+ry, tr^D^Sf, sfeii7;i/f if eni« t fifeo^y 

v - 1 l t (4 , t;yixf ;k ^ y x - -r ;i/ , # y as * ft, * y 7 ;v 4- jv 7 y 7 £ y u 
- h , y 7 * y ;l/ 7 5 H „ l'J*;HiXf;K # y * x "7 r -tf > , * y tr x ;u 7 -fe f- 
-K 7"n-y^n^yv- v jj? y 7° n tr u y , *'Jf h57;l/tnif l/y (PTFE) 
, * ft tt * U -7 U * > 7b"i ^ W 6 ti # « . * 'J v - (4 , ?L K * ft 

3jH'Jv-(4> ¥L&fe<fc tf^ 'J 3-Jl/* (PLGA) #t»lttSIJ:LT 
(4 , ^ y ( y ^ i\y > u -y y ) 4 fr° y (xf l/y-t;z;l/7tf - h) © # y v - 
A^tf?.nf#So £f*if£tt*ffi t Lttt, «|*tf, (W*tf, ;W*#5X) , 

tKn*J/7;^-f h, 7;t/3*-K /^t*93»*^8, £7 
;lTjyS#ij?-, 7 ;l/ * * - h- , 7^'J;HXf;l/#'J v-, I1#'J?- V yyn- 
;l/»*yv-, M/^iJ 3-;I/»#y v-, fitSI^X^F, £ft(4*ffl 

B^-r h y *xfi*tttf*tf stiffs. ii^ttfio#'jY-HTa, #^x, ->u 

->'J ny, n h'n + ->7A^-f h N cfd^;!', Ti-nKy, |'J7 

i"j*7 5K, x y X a tr i/ > , ^uf i^y, t^py> iji^jno^^f^ 

a) 5„ affi(4, ask, 7i/-h, /^7^ ti/? mm, y >y ^a, $ft« 

^.ifv M i 1 t'e n y i Particles, Miltenyi Biotec.Ge 
rmanylSepharoself — X\ Pharmacia Fine Chemic 
alSsSweden;DYNABEADS TM s Dynal Inc., New Yo 
rk ; PURABEADS™, Prometic Biosciences) ffi T* 

[0101] 

ir-x*«ttfli*n*«^, coif-xtt*fi5«iifi©*!ias!*3i«-r5ffi*oiJ--i'XT»*t)ff 

^«HS6^®fc^V>T, e-Xt4jff t L < It® 5 n m~ 5 0 0 /* mOt^Xf^5 0 
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(0IJAfc3:\ 2. 8 (imSitf 4. 5 ft mO|ll fctt!RV>i£$ ftft S E«© I' X («!* 

«\ y-y y •y-r X) ) , bfri, *»fc«fc« e-x©#K#Bra*ti*«£» 5 o p 

e-Xttft*«fi^ $2. 8)im~» 5 0 0|imO*'fXKRtfs ±5»*L<tt»2. 
8 ft m~» 50)i mOt^XlCS^o fifclc. If-Xtt, » 1 O n mgffi©'.hS ?t*St) 

[0102] 10 

Sftli^*U^yKf*!)fl«. c © » tt s #*r«fcL<tt##W«» tSW, * It it 

g«flD(iti¥lfcJ:oTlsl?nS, chfciO, y # y F fct , SB B§ £ sW M b £> o $1 A 
«\ m 1 tc N U Ffcfcff *SifMi, 8ffit#t^nf#«*\ SfcttT'lJ^yt L<tt 

coy KK»-r*st#i4, gt^f*-f **^rR»*^bTaffifcfir»*n#*o su© 

©#WSWSittlS£# : f©ffiJ ; B*'&t?o ffJiSO^SKS (P i e r c e. Ro 20 

c k f o r d I L) fe L < ttflfi©#R*ffl^ft*ffi^O**0 * 5 *ft*«^rffifcio 

t, ufyh'tfiicag^tif 5. tsoiSittfc^t, y F (iglfcllf ^ 

£«fctS-&bTV>.5o S&K, 1 •CXDJIJS^fit^V^T, «Jtll#©ft^fc(ietJ T» rpig 

0 h -> ;l/ jg tt {k b ft (tosylact ivated) D Y N A B E A D S ™ f fclii 
jK*>>8iBSiS»*Wr S D YNABEADS™ tfSfiO*'J^Xf F U # > F 

-Y y*n-<- h ?n3. fillcf 5 c © J; 5 &s ttSWfcx pH4~pH9. 

5 © y V^^Wfficf'T*©, 4~3 7 °C © le H © S Jt "J? © ^ y + a ^ - 3 y T? 5 „ 
[0103] 

1 oo^ffifcfcv-c, #s© y #y Foi o anna, #-©sgj£i; fc&^f$t©ig/&-efc 

5S, * LTBUOJBffifc fcV>T> £t* * ft It * © 7 9 9 * V h T * & TiSS^^Sf 30 
BWIltt'J #y Ft±> B 7 »^ (flfcfcf. B7-1, B 7 - 2 ) Tf*5. U 

ti§i'5&|Bl^*JM^ : ?©4^feJ:t>**^^Hrtgti:-rSofflBa©«ffi^^^^n?.«-&^ 

k $ fc tts«#flt * fe, ffflsftis. set, T«iia©-y-7^ <y F 

ttjfffitfSfc, funi§o sitltf tstSo'J # y f © ■ i± , co^js^e-x 

70-*^ F^ F'J - (FACS) ##ffc:«J;oT§^k:£fc££ttf#5fr, 

#fc* llg&^A7V'H>h«£S (EL I ZA) KioTttSShiS, 
[0104] 

#^©Ha»ffit*5V^T, Si«tt©JKffi© B 7»f tl/<l4SiCD2 8R#Sfttt*ti6 

coy? 9*y b a, tree d 3 fit ft © «t 7*t c r/c d 3«-&f*fcSI»-f5SIS!li:Ri;H 
tU?ffitc#*£ft3o fit C D 3 tin A T, ifiIv'^t;l'?:Siti b-tr X?-tg^t5 
ffl©S#:^ffiffl^tl#5= M^tHf, If — XS ftliiOSKi, ftC D 2fi#t B 77)f t 
©fi*-&fe#-e, RtfiCD3S#tjfiCD2 8tCi*^t)*Tf, n - x y £ n f# 50 
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So 

[0105] 

(D. Kl) 

* » W (c J: o T S II $ ft S IS * i: L T (4 , ^ V/^S'J f > K, ^ *K © U *f V F » 43 <fc tf 
£j*'J fi> Ktf*tf 5>ftSo IBI6affl# ; ?fclS£l,|#SJilltau «rJ£©*ft~FT?* 7 -f y 
3 ytsi. tfig*;*^ i/^-f ;l/fbfc»* * Cfttcfi, U * ^ V (ffllfctf, PHA, b> 
*;H/**;/, a i/^/Sy ;/ A) , tfctt. Sft7^7>K ^7°f-h\ #y*<7*K 

IBWvF'H^I^, Xfn-fF, t>;Ry ($l*.«\ $ ft * ;l/ * > , n/l/faxrn 

*U F ) > v>f mm. X-A-SIfe J; If ^©S§3»#, jSSH?, 1?" -Y h*-* 

^^;^^>;^S (W*tf* HIV gp-l 20) , (mz-lf, L --fe 

U^^y, LFA-3, CD54, LFA-l) , ^rtin'y, fcitfft^ ; f*'#Stf5n 
Stf* cn6KEtSh4^. C©KS8«^ fflfis i(li*it«lx 43 J: tfffl«<0 «t 5 S^^i 
»I*5J|ltr8i>, Sfctt-f y ti' h a ? Jt L fc ffl B 6 * 11 f * fr, Sftttli»*« 

[0106] 

*«w©-o©Hffifci5v>T, t w is £ in $ t s c t A'lisnsi^, sisMsti 

Tii, CD/TCRS&#, C D 2 , J5J: tf /$ ft li C D 2 8 t jg^ Lf 5 U /? V H tf* 
y/^It isT r^iOJ U F (08 A If s C D 2 8 fc t o T© B 7 #7) T S # 

[0107] 

SSdftSSliOSStt, # 'J f n-t- /l/ft]fii}» , S ft li: ') A*y FtJt LTtlW 

t§<t9(cgitsnft, SgfSffJtiftftfiyti?^ (i g) Sfctt I g77^*^> 30 
Fi:Lttf?ni5 0 WAtf* «s£±oT, fi^tLTti, S l *?L fb M ffl £ * © '> 
a<fct>io©Br« CV) M«43J;t>*^2©B)!5t%Pi?L»lftafi*© / >%<fcfei'3©^ 
**7tt£-*://<*fi-i?;fc** fflglTLIgGsb^tf&ftStf, CtiKH 
« AJH-ttfifc, ^^7Sft(i, V7XBIf MSi?it3j;yi: Ftf I« 
EJ5**f5. COiHv^^/Kht^^ftltynr'JyB, 1Sli«$£fl« (CD 
R) ^iltUilciot rtMfcj ?ft#, etitcfct), v-7 xKftfr 6 t. h ^afft 
V««7U-A7-^«*43J:tf t h 0$ * ft: % % m M K Bt * * ft 5 * Si JS fc Jf L T #5 St 
cft6o»?077i'^>Hi, ^ y^^K»n*ttJHfbrr «fc o Tx 3: ft 
B&EfclStT, -77;l/7-f F J: if 7 ;1/ * >U ft © S S7ttt © * v ^ * S 
tt?Bfbfc «fc o T, *ftttl«AIfi?»ft!S*tJ:7TiS«nil«. 40 

[0108] 

Stttfck, ft 1 0 4 M~ 1 W±, »S L < tt» 1 0 5 M ~ 1 «±, J: t> ff S L < H: 1 0 6 M 
- 1 ?LTS5!a«SL<S^l 0 7 M ~ 1 HlOiattSSK, %*t8'J 

•8V KfcWJIWfc«#r rftgftMttj t?£S i^lJH?. *S£;<- Ft- 

*fcttSlf*©Sjftltt«, 8£*©&ffi(0l*.tf* Scat chart 5 (Ann. N. Y. 
Acad. Sci. USA 51 : 6 6 0, 1949) KJ;t>I2«£ftS&ffi> £ ft « S 
l/^XtySS (B I Ac o r e, Biosensor, Plscataway, NL 
) fC J: t> f E »c £ ft S 8 » ) *«HTSSKi*Sfh1}5. 09 *. * Wo 1 f f 6, Ca 
ncer Res. , 53:2560-2565, 1 9 9 3 ^#SOc!:, 
[0109] 50 
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fftfttt, -ttfc, ft H * 0 "f ft K «fc -a T««£ (flffctf, H 

arlow?i. Antibodies :A Laboratory Manual, 19 
88, Cold Spring Harbor Laboratory£#M©Ct) 0 

- 1 ;biitifiirff^4B)c-r 5. jgWftfift t ltb, 9 ■»*■ *\ tv;, *4=, 7*. 7 * fl«* 
If 6 ft, * t T^«?Ln»a (MA If , t^X, ^y^iffAiX^-) tfSlf&ftW 

[0110] 

ft & m a , u^f>F*«3H-rs»is, «i!«ftfc*»sfettaj»«fcsi»«ftfcu*>K* 

U ^ 7 f- F S ft tt * © 3fc £ ft t, L < fit 7 9 ^* * y b , Si^tt'J ifv K^^f F*>64!) 10 

* I? * ft 5 o ftffiOftftO^^f K«, lS±**lc*^*KKiS***J«l/*5*75 
;iEJiJ*»St«ft*li:, S«f t ttJOOStttffio T, |J A*>KO-^ifi, -*m 
jg£ ft B=*ifit»«ft« Cttitj TilJK£ ftff S N o v o t n y , Mo 
1. Immunol. 28:201-207, 199i;Berzoksky, Scie 
nee 229:932-40, 1 9 8 5 ^#,l«c{:) „ 

[01 1 1 ] 

S^^f SU © ft ffi flR tt ? y a ( 09 A fcf , t-*-;l/'Jy^7h'\t->7-^l 

y ^ 7?" F S: ft fit MM fit , 7 5> a /<! > F * iC ¥Ufc 2 ft W £ (Har 1 o w £ , Ant ib 
odies:A Laboratory Manual, 1988 Cold Spri 
ng Harbor Labo r a t o ry«#ffi©:t) . -«S9t, ISlfflaifOS 

A 7 7 v -tr f (MAtf, y -W ) T'^lflT, i± K ft ffi * ff ffi f 5 

titioTt-^'j^^snis. -a, iaftffitf fflijfcsft* t s c ©»»«:# y * a 
-■?-;vttjfiiJlt*»8l , r s ft # fic Ji ffi ft fi- WjUls ftf#« . 'J Hi?H?f F £ ft fit ^ 7 
f- F tWHWKtS^f § # 'J * n-7-/VSiftli, W*B, ^/^SA^fit5A\ $ 
ft fitiS9J&Hft£}$ #KIS* t ft Uf^F^'J^yf FSfelH7"f H^ffifflt577^ 30 

- f -f ^7 b C © J; ?&RifiL?iffre>fiiSi2ftf#-S„ 
[0112] 

'J F * iM7f K $ ftlif ti c, ©7 7 ^7 > F t. L < S t 

y^n-±7bKftttx ffJ A tf , Koh 1 e rSiO'Mi 1 s t e i n © g If (Na tur 
e, 256:495-497, 1975;Eur. J. Immunol. 6:511-5 

i 9, i 9 7 6) , ^itf^oacAH^ffintT. iiisnts. y^^F#y^7f-F 
tftti^©^^fttL<«7v^><>b(c^-r-sFjTa© ! i : *stt^#-r§K;ft ; &M^-r?.> 

^5E{bKS3fetl»iS«^aBS^-l'7y F-vtf^jSSftffS. »tl (M;tfit\ 77K m 
AX*-, £ ft fi± Sf $ L < fit , V 7 X ) fit . _h IB © <fc 5 £ 13 S> £ ft ft 'J ii y F ft Jfi U T* ft 

a^ft^o ft®'L/ft»fsi*> s # 5 ft s y v/^fflflSx ftfe-aswtcti, mmmmit, mws m 
ms^Mmmmmm^^ - h -r- 1 nm^ic x -dt , §?s l < fitft® l ft»ti t ^©^ 

- Ft-tOi^t «fc^T*JE<fc£ft1#So JgRfflSl&cktfg-ttHIHIBtt* Sfl-H, Si HI 
£{EJiJW (Mx(f, l/yyijn-AfftliJ-f^yftSflgfta) £-&to*P>ft 

h?ftS. »$b^il?**tt, HAT (k^^-9->^>, 7577f 'JV 

N f-^^y) +»4bsm cafftt, di ~2iri) ©ft, lass© 3 n - -#fis 

t5, f-iD30z-§|lL v * LT C Offljfifc J: U S5fe*ft SStft*. 'JJVFS'J 

* ^ ^ f - K * ft « * o a S ft fe t < a 7 5 ^ P« V h fc w * IS ^ ?S tt fc O ^ T It* t ff * 
o coy FSi)It»LTS^«lPtt43J;tf#Mtt%#-r§Rft^S4-r^^^7U F 

-• : ?^a : $Lv^„ y jtfy h# y f * fttttoas* t l < a 7 5 ^ b tuafi 50 



(37) 



JP 2004-500095 A 2004. 1.8 



o 

[0113] 
[0114] 

tKy^n-tWltii, £8fc©8ffifc «fe o TtsEJniS. SStli, t. h ifii K m SS 

J)l7"7^yrt-^;^ (EBV) Bnmm *S#ffJg4. 4 6 4, 4 5 

6^), thBIBO^^Uhnftfi («*tf 4 BoernerP., J. Immunol 
. 1 47:86-95, 1 9 9 1 ), t hftS^O^'J ylS?l:fitt^ftSLf; t-7 
^XS^i-y ^<JXfi*Olllilfii!)i6, J5ilflSAlS6«: (YAC) K <fc 9 # 

Iffl J!& © II ^ ( , * H <l# ffF Sli 5 , 877, 397l#:Bruggemann6, Cu 

rr. Opin. Biotechnol. 8:455 — 58, 1997;jakobov 
its?), Ann. N . Y. Acad. Sci. 764:. 5 25-35, 1 9 9 5 % # jjg 

[0115] 

i 1 1, i o©^s*«K^^>'ft±tfjS2os4*i«s.ii«ia 

ft*0'>4< tt> lOOBrgffiljlK^^^Stf 5 ( 00 * fcf , Morrison^, Pr 
oc. Natl. Acad. Sci. USA, 81:6851-55, 1 9 8 4 £ # J$ © 

■3©nr**« H^'O v^X, 5«yK SftliAAX^-t/i'P-tAtift 

* n - K-T 5 EJUfc^tF'* * * - fc * d - v {fc?- 5 c i: * t> TiSJnf § Cffil A tf , 
Shin?), Methods Enzymol. 178:459-76, 1 9 8 9 ;Wa 
lis?). Nucleic Acids Res. 2 1 : 2 9 2 1 - 2 9, 1 9 9 3 *1 

#i/#*„ 9K(**4iK-r«rc«>osR»»i?&»ioBi]o^ffit±, finest a t$ s 

(*1#W1 5, 4 8 2, 8 5 6 §) „ 5fiL<li, ^ ^ £ - ti . *^-5ia#©£g&f§ 
£ 0 fc » K * K»SftllBlcl»7yX7if hSftS. 
[01 16] 

o©RT^7b-i,7-^ffill5, *±tf'J>4< kt, loct hftfi^n^i;>S»|j«*S 
[01 17] 

WfioJUUBUfcfe^T^ SH*ottJKIS^79^^ > KDttffl*«»* L < » Off*, c © 
^•5^7^^"^>h{is Fab77^>MftttF ( a b ' ) 2 77^;*Vh£3-#, 

z ntzv fl> v ^7?- v , fesvMi j e©?s:ief*:$fe«7-7^^>h*^fii/T, 7 7 w - 

r-i'^nvb^^7t'-(CJ;oT, F c 77?7> h^^lSnf Fab7v^ 
yFtiS1-«fti!)<!)fti<Djaii, F ( a b ' ) 2 . 77^*^ y h xdi^^sis, ft 
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< 7 /V * ;!/ it % & & o ( 0H * tf , Weir, Handbook of Experime 
ntal Immunology, 1986, Blackwell Scientifi 
c , Bos t on$#lOCi:) 0 
[01 18] 

fflFv (sFv) 77^r-/h (#§Ittft).£bT«gg£tl»3o «* tf, B i r d 5 , 
Science 242:423-426, 1988;Huston£, Proc. Na 
t 1 . Acad. Sci. USA 85:5879-5883, 1 9 8 8fc#8g£><:fc e 

a 4? ^ x 7 x # * - * > ? a * n - k *r s # u ? * u * f- k e m t a ne t a c t tio 10 

TtS^tlfi^ Ctl?>0*£kU *LT0l*tf, E P — B 1 — 

0 3 1 8 5 5 4 , *l#ft! 5, 132, 4 0 5 ^, *l#ffS5, 091, 5 1 3 ^ 
fcitfSKSWftSS, 4 7 6, 7 8 6 §tB/7Sft«o 
[0119] 

aS3'T*fe»«)*6ftSSffit±s 77-^T^xyi/-l'^J:§ ( £ tt\ W i n t e r & 
, Annul. Rev. Immunol. 12:433-55, 1994;Burton 
5 , Adv. Immunol. 57 M 9 1 - 2 8 0, 1 9 9 4 % # E> C fc ) 0 t h $ 
fctt^*XftS*n VRT^ffl«ae?n > tf h U 7;l/^^ 7^ V -tt, 

Fab, F v , sFvSftli?OV;lfv-) Slfit5ft»fcX^J--yy?ftS5 
7 7 - y ^ * * - fc 45 T # H * ft m % ( M * lis * B » fF IS 5 , 223, 4 0 9 ^;h 
use5, Science 246:1275-81, 1 9 8 9 ; KangB, Proc 
. Natl. Acad. Sci. USA 88:4363-66, 1 9 9 1 ; H o o g e 
n b o o m £ , J. Molec. Biol. 227:381-388, 1 9 9 2 ; Sch 
lebuschS, Hybr idoma 16 : 4 7 - 5 2, 1997, ft 6 tf fc * £ fc 

[0120] 

_tEiaifr£ft& * a e^^ma^n^fflssfiffigp^^^t^ffi^^ffl^^ 30 

«?nt, a # 's <d a a o fe » fc a as * g tt ft * j; tf $0 n l # a a* , sfctt^yetf-ett 

[0121] 

ft tt , C D 2 5 , C D 1 5 4 , I F N - & <fc tf G M - C S F <D if in L fc % @t , & 5 tf IC C 40 
D 1 3 7 , CD134, CD62L, feitf C D 4 9 d ©SlSnftSSS^&o £ ft £ 
ogp»o^S*^MW^S«Jffli*r «ffi*tt^ ^ff tllTfeDf So ffllAtf. KJHSf^fflia 

^CD40^?^g»?/Ht, j:5il^l/^/bO, rpffJ^n/cTfflia (t a i 1 o 
red T-ce 1 1) J V <D C D 1 5 40«ffi5SgUi, iitga^43itfftjSJS»**5ft 
tS 8 COJ:H^h?f^tt, fiftSfeBa*iCD40L*MTCD40 
«rJS^1-S&ft£* l^OlfeJUfcioTttfflSnt^So *0Jfffl»4UcfE«£ft377 P n 

nscttRiicrio t fflsagttft (xcellerate) 7 p n-trx^wiPi-§c:i: 

fc £ S I F N»»**ln* ■£* tt* RIIJoitfR^/VXfSSCiS^, T H I S 50 



(39) 
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fcmmii, «fc t) n > ifr y h A P C (ttttffljB) AOAPCiI#©Ii 

^(sitschi^t^^i^/Mt, a p cmmzm®t%£ o icmmtmz, cdi 

3 7 « <fc tf C D 1 3 4 ©«a**8t« d t li t 7 # b - f X ^t;HcfttT*$S 
Sfett7# h-f^S/^^/l/fcJUgtt-ff** T ffl B& © fcg £ £ fi ft 6 Lff*. S.*/*-5 
y^b-fe^^- (W*tf, CD62L6J:tf/SftttCD49d) <D%m*®\Wt 5 C t 

[0122] 

*^|(!)JfiS5Slft< i&BOfu K» D 8 + S ft (i C D 4 + ffig L ft T i ft 10 

ttfflSHlfcffi «"T 3c lOOiilBllCft^T, CD8 + I8S«, C D 8 + V - * - {C fl| 
|Sltili#£J:oTttl2hS. CD8 + Sf:ttCD4 + O^>7ll'0tiiiS 

SltcH^Ltf-So C D 4 + fffl JS © H iO £ Bi LT« * fg BE © 1 O CD Jg ffi tt , TMlSifcfflcD 
WftOIBfc* IStl^^CD 1 5 4«iyD7^-;KD|i|IiCl)§tfSten> C dT* 
, Tc (CD8 + ) It^LftiMt^ CD 1 5 4li, Ig^ftfil 

w^^Ta&u, *fiD»aa, »«]S«F*»fi"r5iBfcx istsst*^ fc-s-c* cd 

l 5458^o«iqtt, ±t)*a4T«Ilfififi8**ii<±5-PS«. 

[0 1 2 3] 

*S93<0 T *ffllBilffl<D«SlM#tt.±, Si?t&Slt*S§g*W47D-t^ h'J- 20 
[0124] 

oojjificj^T, ;wt'j7^-*^ft, *r ffl t? % o 09 * tf , ^ < -3 © m m. 

ft f# 5 x A ^ 7. £ {^ 8! 1" £ o $1 x. fc£\ Celdyne Corp. , Houston, T 
X;Unisyn Technologies, Hopkinton, M A ; S y n t h 
econ, Inc. Houston, TX;Aastrom Biosciences, 30 
Inc. Ann Arbor, MI ; W a v e Biotech LLC.Bedmin 
ster, NJ^flOcto £ & t s C O J: 5 U 7 ^ t 5 If 

Ltli, 3KltirFS 6, 096, 5 3 2f ;HS 5, 985, 6 5 3 ^ ; HO Iff 5 , 888 
, 8 0 7 ^ ; 11 5, 1 90, 8 7 8 S§ (CtKblt, *mffl9*?^% t LTmmZtlZ 

[0125] 

(€ffl7?i£) 

± 12 CD 73 S fc fin * T , *lfltt»#fce««ft*#ffifcJ:-3T«»fc±tf/Sfcttffittfl:(* 

D 2 8 + , CD4 + , CD8 + , CD45RA + , JfettCD45RO + TIBIIOI 

s?w&«»ofti&fcf$ffl$ti#§o mmtLT. aiifita#4Tissii cnit, 

StJBRiSttKO^TH:* U £ P-t;K*S5tf, CD4 + SfcliCD8 + O ^ T ftfrfcBB 
LTtt*f6tll:llT*$5) tfi£?nf S. <H#<DitCD4 + 3: 

ftti c d 8 + TjnMfflos «*fc+aft»T?» t mm%k®<DMm*pimict % 

jaw s y >/<«*Htt, » i o 1 1 „ fc.n5Tis§*i«ift, lenesii 

a*A£ftt#x ?UTftfifaoft»K«l?hSii>, SfettJKSiH? O-fve h n»«f* 
ffl^S^EH^ (TNF) S;fcl±ffl©*y/^H*#££"fS;fc»£»fcWtcJg«»ASftfc 50 
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[0126] 

*%W(D c d 4 + t mmmmic-o^T © 1 o©#£©i$/itt, i*K*it5H i vssj&i© 
**asfia-eftSE«i6*iii(ats c t ^fi^nis. L)t4i?T, #m«* 

MJBOSIftSiaa-r* c: 4: fe Sfci&HT?* D SftBH I V«»t»LTT«IB* 10 

JSRWKHttfcT « C t tfai L < 3b 0 i5„ g» L fcffltt fc T H** 3 M , T 

iasa^H i vsifttc^f LTjBttfrs* 4 , $ & a ? ;i> x * * £ i? t fc v <t ? tt«*>o 

!/■> "f ft £ fr V # 5 £ < © & « & ft ft f -S o MZ.l£, lo«±iDRI/HJ'7l';l/XSIIl, 
H I VOHISfttt9-f/I/XOit*E«f 4ft6K, ft3t©iuCCD4 + T « JJS i: £ £ 
gSSnH5 ( $1 tt\ V 4 )\>7,<D\±Ufr (machinery) cDiMh^VX^'J^^ 
-^33<fctf/$ftttft&©i£#£eW{fcT5lii5 ! &lo 0>J * fcf v ChowS., Na t u r e 3 
61 : 650-653, 1 9 9 3^#BgOClt) 0 
[0127] 

r- 7 > X {I ft (transdominant) ^VtH^-, r BB # ? (molecul 
a r d e c o y) J , TVftVX^?, S ft tt M X * K £ t 3 ft 6 fc % iHSWtcBK 
iAJtlfS. C©J:?&*?iMtt> *H*tffFffiJSSff0 8/ 2 5 3, 7 5 1*. 
/ 2 5 3 , 9 6 4 f> feitfPCTSll^WO 95/33823 ( C ft £> tt , ^ © 

[01 28] 

Kfc^sSEJS^^±*SiJffl-r « c 4: (0!Utt\ J5g©»§ji3: ftttgE#©JS^©t§*) tffS 
^tiSiSSN^SlcS^ttfflT'fei. $l*tt\ il©73)£tt, fflJfcGBBStJSfcW f S Tlffl 

sajtss^Jt^-r § ft«>{cfi6ffl $ ft#5o »K#fi*©ii*«BStt, ftsnicBftH&ftJN 30 
TiBfifc:feijara^aais'y^;v**j»-e*av-«3!>»feLftftv ($Utt\ 

C ft 6 tfHB*l*»?0»iSj? < ft*) . bftft^T, BSWKJi, Tffl 

, * LT T IBIIBtf ttltttfcK? ft § o 
[0129] 

lot> 1 o o H tt j£ ftg \z 33 t , 3P*e?+yjy^l (nhl) 33 <£ if b ffl IS fl tt V y 
/<3»ajfii* (b-cll) © <t 3 asttsaiA^Bs ftits . *B$BLft Tffle^rffiffl-r?. 

ffl © m 9t # > NHLKfc^TKi^tlTtfttf (Li ebowi t z 6 , Cur r. 0 
pin. One. 10:533-541, 1 9 9 8 *#ffi© C fc) , #58 9!© T «n*ffl 
tt, Jtfftl Lft$* (35^ 6 < , C D 2 8 is >fj- JlCDmmiZ- <fc •=> T«$&£ft3) 33 «t Cf £JS 40 

**. LfrL, B - C L L 5«>#tt, #SiJ&ffl» TffllSftffi»ei»ff& 

a *ffilfil(c33^5«v^eifa^fflBSm#T'©, Jt««*4^T«IJfift*^€r) #58 
H£ © T fflflSifcH tt, £1 ©&■§©© Mfc33^T, # t ftfflflS (CD34+) ii?&Si:i^ 
^ftSW-a-fC, «WKi!S[#*ftfea»*»« lot, JnCD3xKCD28|B]Bf 

ttant « t MM Hi** if Re l l Tiagtta, *r?!n»*s. 

[0130] 

$1 X. tt , B-CLL.lfCTIiT'OCDl 5 4 ( C D 4 0 KO^T © 'J f > F) 

£ a 5§ « # » «*oti4fta*w*ituttasn5J:fi)6t*i:, # is hj! © t « us 

*H ( C ft tt, A©SStC , iStt^SftftiSV^^OCD 1 5 45SIg%il«L#3) tt, 50 



(41) 
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*■© mmic is^xmm l#« 0 m$t%t>it. clhc*v>t, gitaABiBtfcDsot 

±tfCD8 6*»a-r*(ig*i:|a|«fc, fJOTlH^CD 1 54*f8g-f3lSirttf*^ 
£T*£*Ci:£fB£-f*o CLLfC:fc-tf*aifr#iB»ieje c fc*CD2 8KO^T©0#> 
HoaSJfcffcSCfcJRli, M*fc»ttT||l||»<D5fe£fc}gtt{|;<DfcR*£i;#, HSoT, T 
*fiOM*»W-±©JI«tt!R<oajttt**aill*^Uff *. 7§«ttJr[ C D 4 Ofift^/fU 
icSftttCD 1 5 4Tf S#A?nteSjlUSBajS4/MT*©l-'f n^t, CD 4 0* s 
CLL B»aatf^#$tii.gf?5«, C D 8 0 43 XXf C D 8 6 © U $3 § M £ ffi IE 
U f LTMHCSI«S5iSa»1-5J:3T^S. Ka t o5, J. Clin. In 
vest. I 0 l : l 1 3 3 - 1 1 4 1 , I 9 9 8 ; Ranhe imfeiffK i pps, 
J. Exp. Med. 1 77:925-935, 1 9 9 3 . C O J; 5 t LTffll? ft 5 i 

[0131] 

*%mv t mmmm<Dm.m±<D c d i 5 4 ©«& 2 n^igjgt m lt\ c © j; -5 & t $j is 

li, SSB-C L Lifitilfflti aSft, t£ o T , MHCs C D 8 0 s fc* 

J: tf C D 8 6 ©«S*B«cr S C i: te «fc ^> TB*©ft«ERtt**in-r «. ctittSlc, tt 

*afii«»K»*»< tt-f -pas*, jsi^ sim, *«reox*vif#Jt*«ftft t 

nm^mM? * „ cojSKHLT, W*tf, 7;K5eyfftl±*y;U (c a 

mpath) ©iSfcJRJWfcffll^TfflBSft, «l^T, * % BJ © T ffl fift ffl $ « W # T? 

ax* tiff*. 

[0132] 

lis Tfflf&ti, *Bffl»*fcE«*ft* J: Sfc#J»* ftifc*StiT\ #?KttH? ( 
Hilf, * -T ^ X (WAtf, KhftS^^fl-X) > ffl a , SSifitfli) KMT 

[0133] 

* 38 HI tt S 5 fc , T«BOfi^ilH*»6TlfflBa©«fS<0M*ffl*aK»Kffi*ra&»O 
£&£jf«f 3o PlffltCtts #»9itt. frft »3iSV>f!|-&© C D 4 + $3 XZlC D 8 + Il# 
5>r-*:/T»lfi*#TSf#SWfc*{tSftfeTffllB*ffl*«# , r«. 
[0134] 

*%B^cog(J©^*fl$«(±, CD4 + TlilBi)^T H , aUBSfcHSSKWfcffi^-rSft 
46©7?ffi£SffiT£„ CCSSICS^T, CD4 + TfflJBtt, faCD2 8Sft (flj*tf, 
*S >?u-1-j]/m#9 . 3) SfflV»THI?Ii?n, T H , ^SWt-f FA-fV (I FN 
- y £#&) O^iS^SlL, T„ 2 WM*M7Ltc7 H , «lS©Snt*fc;fc&-r. 
[0135] 

ffitt{tT«Ba©aStt»tt* , lfi*^n*x©|IBOfi^mfe:Sfb , r«i:i/^*?B»»4'te* 
itSSSli, T«IS#»i$ Mrtfcigttfl:* *i« c i: *IE£ftfc*llt£:b-ti Sftfc (I 
ezziS. Immunity 8:89-95, 1 9 9 8 ) . t, *iif tfcS 

a** *tg^*ffi«-r * o loonisiiefc^T, commit, nmm^om^^mm 

ff*o T ffl fi ffi ft ft $r ;P (llllli, SCD3fi#*J:tfSCD28Sft4 

if) tIMLT'f >4-j^- b cfft, *LTattLfc«tt£*v»TfiP]£fc:ft#fc:KSn* 

^©tes, 3 x 2 8 © e-xsfcttra«K n-xw y^sttfcattt? m/simus 

©«M Lfc^tft i:S-a-ffft* 0 giJ©*lffifl5^{cfc^T, ^grt©@ft«ffi«, tftftS 
ffi©i«#fcBSW (±t^^^ag^#ty) Sfcfi^jgW (M*.f±\ x b 1/7 b T if ->*y/tf 

o ffilAtf, lI/llSOfirM-i'xSiO'/lftlii^jtTf/UX (Cftii, «f*f* 
fc«IS*HTWOT«|JBStt<bt<BSfcSft«U*r*--**J»-f«ft»020W±«DH 
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fennrcfaw («*.if, rc d 3^**5 ±o*sc d 2 smw) £ ft {*{&©$#£$€?) * 

$<^?§T ©-tz >y h <> nftfr £ ft « £ ft «S3fif£^ £> ©€^&T -fe -y F # L T 31 IS 

2 -eft, «S©«^J&T-fe>y H^«^.^eito«ltSifii«iJfii«H^#^f#i> (#U;Ui\ ft* 

s fc«ffiv^»Tj£#<D i oorttctiaKiic^ft-r So ±ib© iiSEW&isftft ©m® © 

[0136] 

*fcftO2"3JW±i0H^«nfcSl# (ixtf, RCD3ft#:fc£tfSiCD28Sift) £ ft 
^>y?\ £ ft tt 7 ^ X ^ ) 3 „ C ©x/WXtt. TWBffittltjS^ 20 

MCD3Kft£<fctfKcD2 8Kft) ©B5£©ft«><oHtt*ffi*^#: Ltieii, sggg 

ft©*ffi-?a& *} #3 fr£ ft ttffl A^Tfe S ft s f LTftiS5Kti¥&4IIs X >y f- V ^ 
^nrcT^^IEv TjBHUfcSffi, £7Ltt^-yF, li, ^ -y F > $ii££> BfcWfcSSRT 
f£/££&tt?Slt{*: (f e r r o-f 1 u i d) , t£ - X & £ T? & 3 <, JBt, »4f«r 
;W^Sffilt5it, f/WXtg|SnftlST-*!)i5A\ £ ft 14 t © 

[0137] 

jfiijK*J:tfjfii«a**iR*»J:tfjaaT*^»©r^-f^*J;tf3?S«IIJlIftO'7, 3 31 

#i±, ^wmm^tcmmz n ma.-rtitf , ifioi&ittsifttlA-o^wx 30 
# -r 5 fi m © -r x * ft i± 73 m m * # * f# > tLttcT, t w m s tt ft c & s * £ » 

(fljltf, tft C D 3 St * « J: tf R C D 2 8 tt#S fed C tl5 fcJtt 5 V 13* F) «, 8 It 

ans^^^fcaii? tf#« £ -5 fc, » * o iia « £ » # , ^at^ fciaiscx/wxfcj: 

tf 75F & t ffi £ to * T f'J ffl 2 ft ft § o CO^ateitfr'/WXtt, IS ft? © IB 38 i ff 

#Hft;«!#©M©» ffiSf$#£ ft ft^iftu *H3jfiL*«*u teofififfi§snftitii4*l 
BS, £ft{ifiSffi?¥?nft TfflflS«©i*©TffliS©ffl3S^}£tt{t:^ffi«-rSo BiJOffilfc 40 
}3V>T, c ©75" J: tff^UX tt, Sitt'voS^ttlc, fStfci + yii*S^«ftft 
TlHB*«IOStt*^"-^ F 1" * fcftfcffi/BSftfi, LiDi?!^!, R<jSttft?ftft 
TaEiS^Iit^. eat. gI£iB?ti5i5t, ±E©73^ te<t tff/W X 

s »^ttfed;t;F^-©ii#©s^ffliefeS£ft«iiaffliste*©ft46t?ijffl$nf#s„ 

[0138] 

*?gS^©73 ffitt £ ft. 7 7^>££-to-ttTfiJffl£tH# T, JaJl©KfStt^ti7v f LT 
'fyKSTOJiSti^tJ. *Bfc*«RBK«3:5fl!*LteTfflia*'» # ft fc * ^ T , fg 

MWti^fiffl^f c ft e> ©whs^, BW©FjTa$ni.^^e?ij^^j*L, 
? Lt*, si> sftttSJftSPffitfftficffli'raciicioT, ag?^*©ft*© 

^ISlfk^^tLTligLilS. Lfci'oT, #S? 88 K <fc o T if S tl § ffl « , 7^7 50 



JP 2004-500095 A 2004. 1.8 



^y, 1 "3W±C-9--f h V, 1 o«±©^*la#:^ t © II # £ fc> fc: *5 ^ T ■§ # 
[0139] 

mmmmmm ($ua\ #?ieb© T^nana) a, *v> a, ft*uw*jj:tf/* 

fettftoj«» c«i*af, i l - 2 sftiiiot'f h sfcawnsjuffl 

y 7* k a; fc tt 7 5 / » (0y * tf » y y ; sir ft si ; * u- h m (M z. a\ e d 

[0140] 

20 

[0141] 

ft*. «'6fc. *««*fc*^TS12h54TOSH(tt, *©fcj£©»tt#0«H43 
J:tfBJR-fc*H#VT, 3>T©SI$j{ii£HJ16{c ftf©tfflfcft#LT, *©ttHff#* 

£ ft 5 „ $P»tc, KTOilltfiStUSftSn^ Cft&«ffiJgi:UT«#£ft*© 

[0142] 

(*mm i ) 

( t mmomm 30 

*WitH«tiB«g?n5#SOSIKK:fcVT, XCELLERATE I T M t±^yn-b 

x^ffljibfco mm icn s. a\ ■ z. © # & a , xcellerated Tfflia^*ffi'ifli* 

S^fflBS (PBMC) 77iV->Xi*fr6«iLft. E * II « 35 ^ T «# 6 HX * 
Ifct, PBMC77xU-v'X£i!fc#U ^ V> T? ["n-h^nT^&^J DYNABE 
ADS (g&iS*f ) M-450 Epoxy TtttiC, > * a ^- h L ft. C © HB 

i 3 **«DStte-x*nft-r*. ^ a 3 y torn. fflfls*±fft- 

X £ , MaxSep Magnetic S e p a r a t o r Jit'liLT, f-Xfci 
tfi:-Xfc«6LT^ft^fho**/All!!felSt<. ilO#«-ttSOl8fc«^T, 
^(*f5xi 0 8 (DCD3 + T*fflflS*-S-trS»*Bt?K ■?■ L T 1 . 5X1 0 9 DYNAB 
EADS (tiSi) M- 4 5 0 CD3/CD28 T*ffl^TlILT> X C E L L 40 
ERATE TM ©Xn-feX ( tT - X fc T ffl 82 © it » 3 : 1) *H*&f5. & V IB IB i: 
DYNABEADS ( g SS i& H ) M-450 C D 3/C D 2 8 T«g&»* 3 7 t, 5 
<DTH ft 8 Bl^y+^-hU SI 1 OftAOftftOXC E L L E RAT 
ED TfflB^^jg-T-So ISIiJtiftPBMCClOl, SZJftB?54SIB4 
jg©ifA- (19 2 1 Bft) ST$IS«#L, co»t*ftB*, S?SL, j}fe» L s 
#T*5X1 0 8 OCD3 + TlBS^tOtt^t^ f LT 1 . 5xi 0 9 DYNABE 
ADS (SftiSH) M- 4 5 0 CD3/CD2 8 T tIS IT> S 2 © ft A © fc 46 © X 
CELLERATE7D-bX%H!6ti. 3 7 °C , 5 % H & {fc ^ IS © T T' © It) 8 B ?S ■< V 
*a^S/3^JBIH<DIBCx CD3 + TUBBS^igftibSn, * * * « « SCD3mAb (0 
K T 3 ) a , Ortho Biotech. (R a r i t a n, N J) *>5f f L 50 
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TfiC D 2 8mA b (9. 3) It, Bristol-Myers Squibb (Sta 
m f o r d , Conn) 6 f# 5 ft 5 „ 
[0143] 

XCELLERATE I I TM i: itftlSa^^n-bXtl^T, ±{CfE*2ft37o 
•b X tt , v < o <D 5fc ^ 2: i: fe =PJ ffl £ ft > B'J * © * * * & * f 3 X S *i f"J ffl £ 

ftf\ # ^CD^P-feXfcfcV^T, MM*. e-Xi:OgSJOS«*tfffc, S^SLfcfS, * L 
igjgfc Ufe (B5A6itfB5B*#i) . C <Df 0-^7,(0 \ 

-DOA- v? 3 >tC*5V^T, T|fit77il/-->X(Ci^.t, Ht-Sftttlf ©IS* 

Stttt. l~2xi o 1 0 *S«Bfi*$«y. ctiBCHBS^A^^^A^^, v^fcS"* 
A^F^O'J >Kfttefk^il<E^7j<%fflV^TaifLT^ ifa M £ > K £ J: ifii /h ffi £ P£ < 
o gE^i^tts ffilB*fijb#ii ± ^TPBStmit'ScklEioT 
IILfco *gl)lt riigj (COB E 2 9 9 1 Syst 

em, Bax t e r) * ffl ^ T 8 U fc „ MMte, *n5*jaat«±5*BB«3Rrtfclt«P 

ts. 

[0144] 

t*vT*K*n*. looflia, fflfi*?sis-raft»^ iio35miin«25o 

mlcDCryocy t e IM^7 K 3 5 m 1 (D$gi$ . 3 5mllii 

*I $ « > * S « t « , PBS*(C3. 5 X 1 0 9 ~ 5 . 0 X 1 0 9 18§^$tf» f iOS 
ilS i§ * (PBS 1 ! 1 , 20%DMSOfeitf8%tHI7;l'7?» SO * i> <, Iffl IB a H 
»8g5 0xlO s 18S/mlT'J§. Cryocyte/^^li, 30~70ml©ffi 
H©S«£#2M#, ^bTfflBaztSti, 10~ 2 0 0 xi0 6 I§/m]OillfSDi 
*. -M.s C r y o c y t e Ay if fc 'M 8S * <fc tf*IS» £ 75« ^" 3 t > ^ f 
SliJtiftftMtl^T, tlTllB*. 1 °C/#T*- 8 0 V STTWTJlKIS-rs. 

[0145] 

MSO£|&<fcft. SILftli* C O B E 2 9 9 1 ->XrAlfi/;^>7A^t, V 9 
**/<>i^^<0PB S*fV^Tft#tt. 2^ T # L ft ffl US £ , 805)oy^r^i 
7 i" ;l/ # - K SI T = 

[0146] 

mW. L fcfflBS (8) 0 . 5X1 0 9 © C D 3 + IBIS) 1 0 0ml©*;l">7i 1 ^t 1 V 

^^i/^A^#OPBS^-&/^fc7 P '7X^-y^Sl L L i f e c e I PV^tK. 
COPBSti, l%~5%Othiflliff«r^Cyo 1 . 5 X 1 0 9 C D 3 XC D 2 8 t-X ( 
Dynabeads M-4 50) tSftUBfcftt^'^tK (3 : 1 DYNAB 
EADS M-450 CD3/CD28 T:CD3 + T MM) . £-XfclBlfi%» 
3O&01RPM (HfELTlBW^-*) If Sfi^S^-T S. £ - X fc ffl AS * ^ t? ^ v 7* 
MaxSep Magnetic Separator (Nexell Therape 
u t i c s, I rv i ne, CAb) ±CS2It5. ;^7^"tMa x S e p©ffllc77X 
fyn^-*- (»6mmP) ^E«f«o ( tt t) * ft ± S * 2 fc ft fc U . X^--9-- 

^^< 0 ) p b s $5 j; tf#»£«HB«, spmstia*, e-xt tr-Xfc(*»bfcttKo 

[0147] 

cd 3 xcd 2 8 e-yCfcitfe-xtas^ n fc«iBti, (x- 

V i vo 1 5 1 L , B i oWh i t t ake r ; & # IS ft £ 4l 7 - ;I> S ft fc 

Hl50ml, 1M Hepes 2 0 m K 200mM L-^BS^ 1 Om 1 C 
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& fin , 8 1 0 0, 0001. U. ©IL-2cD?$fiptfc^SfiP) *ffi^T3 L Li fe 
eel 1 tg * / W * U > X £ tl 3 „ CD3XCD28e-Xfe±tf*->'f-f7fcIfi 
£ ft tc ffl IB % L i f e c e I 1 7 £ & b & , ig « lg * £ / W AM 0 0 0 m 1 £ # 
tftt*4ox5„ MJBfc*tr/<ty?*-l':/*:i'<-#- (3 7lC*5j;y'5%C0 2 ) te ■ * 
, * LTfflIS£lg7v£-e£o 
[0148] 

«IB*3 HfeiCf 5 0«lc, l0A^4 0(CtlJ'r5. *1<D3 Hft^itf 8B»t> ffl 
MZiUMLT Tfflflgffittffcfc iff«15ISLft 0 Tfflg&cDfittft:£, fflflS<D+)MX\ ffl 
ESffi^-*- (#£, igi3 Bgtfel^ CD 2 5fe<J;lf C D 1 5 4 ©fgll) <DfgII ^ 

%Sltt5i: ttioTlfiLft. 8 aBI:6^T, ffl S§ £ M a x S e pt5±fc 10 
fctt*§l#©T?ilfcbT (*& 1 5 0ml/min) , ^LTLfCffifg^C 

1 (lilfv P I a sma-Ly t e A ( g H ft « ) (Baxter-Heal the 
a r e) ) (ClIIt3. 
[0149] 

*WfflStffCffifc«n5<J:3^ N XCELLERATE I T M &J , ±fE©fe©i:ii{«© 
tt«*V»3#s fetch, «»* iff»»*ff *J"f ^ o Jji B£ ^ & £ jflj $t Mfc 
HS < o 

[0150] 

XCELLERATE I 1 M 7ntXio±[f I I 1 VntXI*lffl\ ^LTTffl 20 

mmm*%tfo*?cD 8 BUtjueufco «:*LfeTfflifioiR* a, fflje±2*tu t c d 3 + 

« B * »* L ft « * J: !) fe * o (* 1 # JS) . ?5t:, c©«lfflli 9 0 % C D 3 
+ ffllSJ;D^<^#U/£o 

[0151] 

[a i ] 



JHB W-1 





CD3 + 
(XCELLERATE r™) 


CD3 + ;M 

(XCELLERATE EP*) 


NDa079 


33xl0 9 


36x10* 


NDaQ81 


38xl0 9 


42xl0 9 


NDa082 


.28x10* 


38x10* 




33*5x10* 


39±3xl0 9 



ssfts^M^cojafco^Tffv^ fLTS^Lfeafioas:, a&tfic c d 3 + mm 

*LT«^bftffllS©90©^>y^feJ;t;CD3 + Zi$iL,T$iJl:L/cfflE©50©/^y-? L 
<DO£ (fo 1 d) mXltm? (HifeJ:tfH2%#Bg) „ 
[0152] 

S»tu(c, «7J©jgfflfc<fcoTffllfi£«|g-f3C£U:, CD3 + fflIS(DMa*3j;t;CDl 
5 4U-^;l/^a*WtCiSiD^-a-i. (I2> B36J:Cf4BCD 1 5 4U^;l/?rS«6qtcg 

t) o TiWifioiftffl^jiassfiitoBtefcwrwdx TfnnsaaottRtt, «t o 

&^«5T©l*E*MDiS^CD3 + fflj&cDl|X*£#.5C££^L£ (82) . 
[0153] 

[12] 50 



(46) 



JP 2004-500095 A 2004.1.8 









CD3°/o 




CD25 


CD154 


CD3# 










(FSC) 


(MFI) 


(MFI) 


xlO* 


NDa087 




















0 


47% 


318 


8 


4 


as 






0 


56% 














p 


61% 








0.35 




Mb 


3 




533 


758 


19 








3 


90% 


570 


846 


41 








3 


92% 


558 


1006 


45 
















♦ 








4 


92% 


412 


no 


9 


17.7 




&*\. 


8 


93% 


413 


89 


7 


37.8 


















NDa089 
















**** 




0 


44% 


312 


6 


4 


0.5 






0 


46% 








0.39 






0 










0.3 






3 


83% 


589 


685 


67 






?£v^ .. 


3 


83% 


600 


720 


115 








S 


89% 


409 


58 


18 


253 






8 


87% 


371 


65 


13 


.42.1 



&2. (JW:*J 



lit 




CD25 


CD25 
(3010 


CD154 


CD154 

(300) 


CD3 
Cell* 

aw 






(MFI) 


(MFI) 


(MFD 


(MFI) 


xlO* 


NDa087 
















Kb 


8 


758 


4 


19 


31 






8 


8445 


4 


41 


18 






8 


1006 


• 4 


45 


38 
































tel. 


" el 


309 


4 


12 


2<J • 










4 


67 


25 | 








720 . 


4 


115 


42 



5dO?P,%5ii^ffV\ XCELLERATE I 1 VntX* X C E L L E R A 
TE I I T M /DirXtttiLft. cnezoOT'atXKioTgttftl/ftafiSJ: 

CD25»I6J:tfCD 1 5 4 fitSE) SttT©a36J:tf H6~7 t^t. 
S3 : 3 HBfcfc«-*jfflJBffitt<f^ — * — 

[0154] 

[St 3 ] 
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■ MfcH 
< \*t- ) 




CFSC) 


CD25(MH) 


CD154(MH) 


Day 
0 


Day 
3 


Day 

1 0 


Day 
3 


Day 
0 


£>afy 
3 ' 




ACP.UiiR.ATEI 


282 


526 


7 


625 


5 


ft' 


a 


315 


531 


7 


750 


5 


162 


















NDal07 




243 


578 


5 




4 


23^ 


B 


273T 


587 


6 


311 


5 


















« 


NDaliO 


XCELLHJiAXE I 


2<& 


588 


6 


497 




59 


n 


284 


615 


6 


580 


5 


197 


















NDaU3 
CPCtWO) 


"XCELLERATE I' 


171 


<&r 


5 


US'" 


4 


54 


XCELLERATBT 
fl 


201 


660 




' 741 


5 


177 
if/ 


















~NDall5 
(PC073) 




253 


560 


1 8 


202 


6 




3CTLLffltA3B 
u 


m 


54i 


& 




6 


83. 
















iStdDcv 


I 


262 

± 
15 


583 

±50 


6 

±1 


467 

±221 


5 

±1 


42 
±17 




n 


233 
±23 


535 
±47 


6 

±1 


566 
±189 


5 

±1 


14* 

'±17 



**S/l»a«nfe»l6*ffifflL/T,«3+0±TO*S**BI»Lfc. 
[0155] 

*3:fc<fcy'|I|6~74'©T f -#«, XCELLERATE I I TM ^D-tX^IHflS (3 
HIt»W«ailO**2»J:tf CD 2 5«3SSttftV-*-*<TJfe«IftlbTUTVS 

. t t * 5 , XCELLERATE I I ™ 7" O -tr X ^ B O T t S 3 B I 

fC 33 -5 C D 1 5 4 ?g ft {fc V — * - tt, XCELLERATE I TM 7 p P-feX^BOT 
*HIB©t>©£*f?-3CDl 5 4jgttfl:V-*-«fc»)fc#*fc::*:#*»t>fco ± E JC 

2 tl5 J; r> K. , XCELLERATE I I T M 7° n -tr X « , SKt-f-lLTlO 
;frffiJ:!)fciSVCD2 5*3<fcrfCD 1 5 4U^rt/#£figL.fc 0 
[0156] 

XCELLERATE I I TM 7"a-t?X©3Bgfc*5tf3CDl 5 4 © H fci: , H^fc 
XCELLERATE I T M titf It, <fc !? # # K i£ V „ C © M SlfcK XCELLE 
RATE I TM 7°n-teX^J;t>fc. XCELLERATE I I TM 7 P n-bX©H> T 

IHBttiDSvffittftftMlfcSSCfclt^r. c 4n ft. J > V # fc * v T S # S *i § 1 £ 

[0157] 

C D 3 + fflBSMfi, C D 4 WE/ C D 8 ffllBJt. * ± tf 3 H B fc * » * W + © ttB © 
4#^^rSfe, 5AOlf*y7'/H^V>TftSLft. XCELLERATE I T M 7 s 
P-trX $5 «fc tf XCELLERATE I J TM :/n-feX£^tT€fflLfcfflte©SiiSte 

JW T © S 4 £ 43 ^ T ^ "f o 
* 4 

[0158] 

[g 4 ] 



(48) 



JP 2004-500095 A 2004.1.8 



itXIa if 


(%) 


(%) 


ABB tf) 
CXM:CD8 
W T 


* ft /» n 4+ 

, w 


W 

<*> 


CD4:CD8 
















XCRLLERATE 
1 


70 


92 


L91 


79 


82 


ii 


— I© 

XCELLERATE 
tt 


85 




23. 


91 


95 


Z4 
















m 

XCCUXRATE 

• I 




.95 




44 




. 2.7 


to* " " ■' 

XCXUKBLVESC 
B 


110 


99 


3.7 


93 


87 


i9 
















- wr 

XCKIXKRATE 

I . 


69 


99 


23 


85 


82 


• 


iW 

XCELLERATE 

n 


115 


99 


■ 2,7 


95 


92 


















XCZUXRATE 
I 


& 


99 


4i 


91 


82 


&l 


nr — r 

XCKIXERATX 

a 


S3 


99 


34 


93 


92 


4.5 
















115 

XCXLXXRATfi 
I 


ft 


99 


13 


92 


9i 


Z7 1 


" lil 

XCEIXEBATX 
D 


72 


99 


X2 


96 


94 





*=XCELLERATE I 7° n -te X(C I j- 5 # « £ t& s JftlJXCELLERAT 
E I I 7DtXK6tf8l«I»», 0Blfc6iJ5CD3 + T ffl JB <D « « 
T = XCELLF, RATE I 7 n -fe X (C *5 tt 5 * « l& £ iK IfcliXCELLERAT 
E I I 7°o-l2;Uc 33tt3i&5l««flK OBgfCfctt3CD4 + SBSS:CD8 + |fflJB0it 
(H«#U I I ) 

(CD 3 + isit, *«»s*itf«s«»soa*) 

COf^tiLT, Xcyte Therapies Development lab 
o r a t o r y f ©§1 fc, StUft? P BM C 77i I/-->Xl»?ilEilb, # SJ 
L?LT : 

1. XCELLERATE I/o^XtO^T« J^If^SIgSrSifTL, •?■ L T C D 1 
4 + **SI&£PBMC£ffifi{$#L, L T L N 2 7U-if-©3K«ffi#T?«#L;fc 
Ml tfe^T^Jtl5J;5(c) o XCELLERATE I 7 a -fe 7. © ?p {f (se t - 
up) O H fc » $ fift flU I t ^ b fe «fc 5 fc , CD1 4 + -f«iSSn/iP BMC*»»L 
„ ?LTDYNABEADS M-450 CD3/CD28 Tfl^t, XCELL 
ERATE7*n-feX*M»bfco c:tl?.ori!iSlg£fi»5N=5 Ft-lco^T(D, ¥ 
13lfi&fflMJ?!c33J:y : CD3 + T CD 1 4 + *«^S43<J;tfffiil«ltS©¥iS 

[0159] 

2 . XCELLERATE I I / n t X E O ^ t , PBMC77i U - ^ X g fofflflS * 
L. ?LTLN 2 7 U - tf-OaatffifUftfr L fc 0 XCELLERATE I 
irn*X<DMOB£, tffaift±5K, liSS#?nf;P BMC77iU 

-i'XjgMiaSrfSJfL, f LTDYNABEADS M-4 50 CD3/CD28 
T £ JB V> T\ XCELLERATE I 1 7ni?7,*H!iSL/c. :^l5«)lteIgC8(t 
8N=5Ht-fcO^TO < ¥i3W&»Jiafi/S&.£tfCD3 + T«ISifl«L CDH + I 

f-«l5. 2fcyTNL-To 
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[0160] 

* 5 . 1 43 £ If m 5 . 2fcS?tl5i5fc, XCELLERATE I I 7 n -fe * fl| j£ ( 
c on f i gu r a t i on) lCfelt?»!l«hft P BMC77il/-^Xiftfr6l* 
ft*. CD3 + Tii(DiaSi|y^, PBMC77il/->XiftO*8/HP!|(Ofi» 

tt, CD 1 4 + f ^fc^^ia^^aSWi^^t/t^t (S5. Ife±ffi5, 
2) o XCELLERATE I I7 P n-trX^fe^§CD14 + #«*5j;tf«Si«^gm 

ra-fY^^stir^a^j dynabeads M-450 t 

/CD8tk«|<|fJ^*tt5XCELLERATE I/P^X^ HSfi&JffTfcS 

0 

[0161] 

15. 1 : XCELLERATE I UitfX C E L L E R A T E I I 7 D -fe X 81 j£ © 
afflIg(:ait5CD3 + T CD1 4 + itf«i«ISO¥t5W ( 

N = 5 ) 5c!j*„ 

[0162] 

[« 5 ] 







Std. pev 




(%) 


CD3 + 




*** 


CD4/CDS* 




49 ±6 


16±3 


*±7 




XCELLERATEI * 








• • . * 




. 51 ±6 . 


5.5 ±3 


5.7±5 . 


2.4 ±0.6 . 




64 ±4 


6 ±3 


0.4 ±.0 5 


! 2.4 ± 0.6 . 














56±5 


11±2 


0.4 ±0.5 


, 2A±6.$ 


■'ft«CD* 

ft h 4ft 


9Z±72 


Z4±3,7 


0±0 


■ 2.86 i 0.86 . * 



20 



[0163] 

($5. 2IXCELLERATE I «fc XCELLERATE I I O^D-bXi 
«0g|feIifcfelt5CD3 + TMMmm, CD1 4 + #«|&*fc J: tfSS 

[0164] 
[* 6 ] 
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Table 5.2: 





MSI t 








CD3* 






CMCD8* 


■ ■ 

(?C07X) 


A^Lfcftnconwn) PBMC77xU->X&fe 


,43% 


11% 


14% 


2.2 ' • 


XCELLERATE t ~ ~ — — - 


■ , . i w 


**m«L&PBMC 


54% 


5% 


1W% 


"'3.2 : . 






67% 


4% 


Q% 


32 ■ 




XCELLERATE H ~ ; ™ — 






fl?XKw.t)CD3 + i^3|^ 


64% 
110% 


7% 
1% 


0% 
0% 


3.1 
3.7 




A?LfcPBMC77xL*— 


i 51% 


16% 


1% 


r 2.1 


. (PC074) 


XCELLERATE J ; ~ ^ = 




*5*«B£U:PBMC 


64% 


5% 


1% 


2.3 


• 


*l#*ftaLfcPBMC 


'69% 


3% 


0% 


2.3 


. ■ . 


XCELLERATE II 






»«^B»SttfcPBMC77xU--^XS#l 


55% 


11% 


0% 


2.0* 






120% 


0% 


0% 


2.7 










N&allS 

(PC076) 


A3H,fcPBMC77xU-: >*&m 


44% 


L 18% 


15% 


. 7-! 


XCfcLLERATE I * * 




WS»SLfcPBMC 


63% 


3.5% 


10% 


2S 




aMMMKtU *J$£ fc^LfcPBMC 


63% 


7% 


0% 


2.9 




XCELLERATE it 






aWlW»$*lfcPBMC77xL— i^ltfr 


55% 


13% 


0% 


3,2 






S3% 


1% 


0% 


3.S 4 










A*LfcPBMC77xU-*>^41j| 


47% 


17% 


6% 


23 ' 


XCELLERATE i \" t 




.«4»:*LfcPBMC 


6J% 


4% 


3% 


1.8 




.*IMH!l6*u J***»aa.fcPBivic 


63% 


4% 


1% 


1.8 




XCELLERATE 0 




.«Rr/«WanfcPBMC77ailv-i/X^!|* 


51% 


13% 


1% 


U 






7«% 


1% 


0% 


1.9 








A*LfcPSMC7:?xL«-^*tftff 


59% ! 


17% 


2% 1 1.7 


XCELLERATE 1 . 




*#£ft£LfcPBMC 


60% 


10% 


2% 


1J 




3t»/»W^,iH^$B8i2cL*:PBMC 


60% 


11% 


1% 


1.9 




XCELLERATE B 




*W»ff?ftfcPBMC77xU~*/*Sft 


53% 


12% 


1% 


2.0 






72% 


9% 


•o% 
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[0165] 

CDi 4 + |«li^)lg^ffi< c fcfcj:*^n-bxo#»6ft*J:ff-&afbaBtfK:e:n 

6®BI*KJifcftl*T, XCELLERATE I I T M 7 D -b X fc *5 £ « gffi ( m 
agne t i c concent r at i on) X g * ft , TMaagttffcOHtt^t«fc 
D^Mft^CD3 + Til, fcitfCD3 + CD4 + : CD3 + C D 8 + DiSfJ 
^cOTfflSS^ffi^Lfc (85 . It5±tf*5. 2)o 40 
[0166] 

XCELLERATE I T M 7* P -t? X £i £ tf XCELLERATE I I™^PtX 
08B@^fftiKl^n/cgttftCD3 + T«<DlR*, £#fii5 J; ft 

ttRLfto 
[0167] 

S5. 3*c^?h*J:5K:, 8 0 i^iRSioc D 3 + TSBISo^iK** US* 

# a a , ft S W tc XCELLERATE I T i:tt|LTX C E L L E R A T 

E I I T M rn-fextcov^T*inbfco 

[0168] 

(15. 3 :XCELLERATE I T M 7P-feXl5cj; tf XCELLERATE II 50 
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[0169] 
C* 7 ] 

Table 5.3: 



tats 


XCELLERATE 




CD3 T- 




(%) 


CD4/CD8 


NDal04 
(PC071) 




65 xlO* 


95 


97 


12 


TKELtfiitATBH 


50x10* 


97 


97 


1.7 




NDalQ7 
CPC074) 


XCELLERATE I 


57x10* 


93 


98 


0.8. 




52x10* 


98 


98 


r,s 




(PC076) 


XCELLERATE I 


42 xJO* 


96 


96 


1.6' 




41x10* 


99 


99 


2.4 




NDall3 
(PC060) 


XCELLERATE 1 


41 x 10' 


96 - 


96 


1.3 . 




43x10* 


98 


98 


2:0 






M>aII5 
(PC073) 


XCELLERATE I 




94 


96 


13 




48xKT 


97 


97 ' 


1.4 






Average 
±StdPev 


XCKLLERAmi 


47 ±14 


96±2 


97±1 




0 


45±6 


98±1 


98±t 


LS ±0.4 



* = C D 3 + C D 4 + :CD3 + CD8 + TlfiO|]^ 0 
[0170] 

S ft . S5. 3 &C ^ *T i 9 fc , XCELLERATE I I 1 M /n^Xl^ C <D 7° P 

CD3 + CD4 + :CD3 + CD 8 + T iSS© j; !) S^SJ#$:»S t ^ 0 
C ft l± , ^ M if IS (magnet i c concentrat i on) ISPICQ C D 3 + 
CD 4 + (preferential) iSfcgBLIH (« 5 . 1 » A If 

a 5 . 2 ) 0 

[0171] 

rX^Lft (incoming) J ili, Sf # & , lTA¥Lft77x U-^^ifi 

* V> 9 c XCELLERATE I ™ irX[:o^T« 5 . 2 #1 * L ft R % ffl BS « 
% U N *S^iSL, * IT/ $ ft tt«j|S/M# L ft 7 7 x X S ft ft HOBS?* 
^ ft o XCELLERATE I I T M 7 D -fe X fc O ^ T S 5 . 2 M ^ L ft H % 10 8S B 
, 55£ ^ ITlfn/iS L fcT y x Iz-^XliTSo fto 

[0172] 

* = CD3 + CD4 + !CD3 + CD8 + T^BS£0SlJ^ o 
[0173] 

15. 3 & > XCELLERATE I I™rn-feX^\ XCELLERATE I T 
VntX^5(DiElft^HffS (CD3 + «%^filT) T?fc3fflJ6gft*£ 
CU^Stc "Tftfe-fe, XCELLERATE I I TM ^n^Xfr£OjgMfl§-e 
tt, ¥^ (±S¥ii) CD3 + iia«gtf96%±l%tfe^ XCELLER 
ATE I T M 7nHz Xfr S OfflB&Tte, TftMStf 93%±2%7»^ft 0 
[0174] 
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* It , 85. 3KStJ:5t, XCELLERATE I I T M 7 P >fe X (4 , CD4/C 
D 8fflM<D i 5 iSW^^SfJt Lfco A# LfclHBST-«, ¥ ±H C D 4 / C D 8 IB JJS © fJ £ *« 
2. 2 © T? & 5 > ?LTXCELLERATE I I TM 7a-feXfre.©i£ftlfflIS-et4, 
CD4/CD8ffl^iM. 8t*5, XCELLERATE I T M /ntXfrS 

© M ft IB IB T? t4 , C D 4 / C D 8 tJ n ^ 1 . 2 T'Soft. 
[0175] 

S5. 3 CDf-^tiSf:, XCELLERATE I I T M :/ n -tr X 1? (4 , fili^Stf 
9 8KOiftlfi*S, -23> XCELLERATE [™7n-bXfli, 
#9 7 % © £ ft ffl IB * f # „ 

[0176] 10 
III) 

Jtf.SK (CD1 4 + ^*BI£) © rii#4 (i r r e 1 evan t) J ( * 4 fe 5 

, IfJaft-en-hSnfc^SfcttlfWWfiiftT^-hSn^) Dyna 1 H-XSffl^T 
8tftltt£ (magne t i c dep 1 e t i on) *^UTTfflJfillt!ft*»6B*Lfc 
o *f J: * 2 : l©HBBK5* , r*V£-Xotl'&1? % Dyna lky;itr«M- 

4 5 0 fcT-X, IfcttDyna lk:Hfll?f7;l'75>3-h^tlfee-X (M-4 50) 

, $ 14 D y n a 1 Epoxy (M-450) (f-Xi !:^7^-;H;t5l)5^1 

Ki^TSlLft. Cft 6 ©fflKfc A tf e-X^. 2 2 ~ 3 7 °C £ T 1 ~ 2 Pf MK 20 
fe. a^©fflflS£, *««©«lliat¥«f LTSftTlcB^rc. IliSitfft^ 

[0177] 

(Hffifll I V) 

Becton Dickinson F A C S C A L I B U Rt-{ II?n 
rcr-*» J:tfa^S*i^7*-^O^TKWffl"e*o /io 3 fi # «f * H SE b # S V "f ft 

© 7 p - -9- >r h^-^^s ^-x-*&gfci-5S»*t©»fi^fc<j:^T/i^5ft?§s. w 

ilt FACSCAN, Vantage Cell Sorter. 3; 14 {te © B D g p Q n 30 
(4, ««{©7*-*-&lK* 1 f Coulter S n n n (09* tf, C 

oulter Epic Sorter) tHitiitS. 
[0178] 

jKTfc-s-* e>ns as ©fasti ^ <m&ow?t**«bfcj:5ic, r-^*iRin-r s fcfe 

©«§§©ja-&©rc:i6{C-fiSW^^V F7^^ilTflV^tli5, cft5©i§:££#B,j§iffl 

S{f#t«t-3T«iE (compensa t i on) fcAtf&trJUfffcjg^fciSlgStUfS 

14, ffi©^ ( c h a n n e 1 ) (lilf, ME) , «/>© rgdJ*-^- ( b 

1 e ed i ng-ov e r) J T* Wl M *S 9 *f )V ft 86 («E) fc#*.SJ:dfctt*©#£© 40 
ISIi:MLTl««)Il*iSJltt3. ffiiE3>bD-;I/ ( c o n t ro 1) > 7 4 V i* 

5 ^ o 

[0179] 

S^tllt^tiStLtti, «*©!££ (tttc*Et3£) 14, «»©U--lf-©»*fc 
tt£bT£fl:S#Tt><i:v'>, flAtf, ± t)*vp-if-tt, J; D ff b v> b-if- JtR b 
T b 5 fc * tc , AOiSvfllJEfc&g^bfi^o bfrb, #fc-r'-^t4 (HE 

iff 3 5 ffi 3 5 1* *WC L T ) , SifWKISO^^-^^it^t^SS 
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[0 1 8 0] 

FACSCAL I BUR™ (Becton Dickinson) TfflV^tlftRittt 



Kf iff qp 




§ : 


« til SB 












- F 


P I 




F 


S C 


E 


0 0 


1.30 


L 


i 


n 


P 2 




S 


s c 


3 


7 0 


1.00 


L 


i 


n 


P 3 




F 


L 1 


6 


1 0 


1.00 


L 


0 


8 


P 4 




F 


L 2 


5 


5 0 


1.00 


L 


0 


g 


P 5 




F 


L 3 


5 


2 0 


1.00 


L 


0 


g o 


[ 0 1 


8 1 ] 



















7 * - $ co m j± a s -irwk-st**^, p 3 . p 4 , & £ p 5 a , »s ( 1 o g 
) ^^HOi/^t/i/iat'iSJ^i 0 it (0-1 0 ) ft & $ ft a w 5S -e is ft © 3 y v u - 

D L tit L T fe J: V^o 
[0182] 

Sl^7^J-:FSC CJPSlRltta) 
fl : 5 2 

H2;^;*-£- : ft L 
ffi IE (Compensation) : 
F L 1 - 4 . 0 % F L 2 
FL2 — 21. 4% FL1 
FL2-2. 6% FL3 
FL3-15. 2% FL2 0 
[0183] 

H ft 5 ©RfttffitTteSasS ft 3 -r- £ OK t h 2*iR*T £ ft #> fcJBV&ftSRSOifi 
<H*«^-L ft«-&, Cft508S«IILTt«t<, *iJjS L ft T JHia^fe^Tx 43 <fc 

sisf-j-stcs^tfs^o ± ?ij ^ l ft a e t o a ie o ^ t , -nafcssnr 

FL1-FL2 0. 4-4% 

FL2-FL 1 18-27% 

FL2-FL3 2-8% 

FL3-FL2 10-16% 

[0184] 
[0185] 

flS#&££Cfc£<fct>T8!l£Lfto B5 A-5B*#«OCto 
[0186] 

(^SE#J v I ) 

CD1 5 4 a^ 0#^W^«iC^Sffifk^ftftTaJ!S±T^Jl?ft, APCfc»f5CD4 
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„ CD3xCD2 8fltte-X'f©I+taoT|lJIJnSTlS07yn-F^> 3 
B g, 5 B g, *s«fctf8HB©*Blfi«*»fr&ft*L» *LTCD15 4«E©lx"Ol/fc 
Ol^T^ttbft. C©CD 1 5 4»SOl"<^*» #J*#ttJSbTV>S#CD3xCD2 

sfitte-xi-wy^a^-MT^^v'TiE (-ratJ-s, c©T«ifiw:, Jgsntt 
attwa**K:«fcoT!W»snfcTiiiiiao*ffic^:tftSttft:-c «iiw5&«ftraafc!a 

SSSnT^&^fflBSfcJt^LT, *g#©3Hg£QCDl 5 4 U^/Kcfe^t 3 fi± 

EfSC^fc^Lfc. ( H 4 * J: If H 7 * # JS O C ) 0 H«©ttSTSI«*hfeCD2 10 
5HA (16) AtJlSVgttKlRlA^ffllRl^^T. 
[0187] 

-fStc, v-A-05gSJi> I*©fifHlcftftoTt-^-Snfto C © j& T\ ffl 

IB^, tat: h C D 4 (Immunotech, Fuller ton, C A ) , F I T C IS 
^fihbCD 1 1 a (Pharmingen), F I T Cffi^Kt: f C D 2 6 (Phar 
m i n g e n ) , F I T C IS^tat F C D 4 9 d (Coulter), F I TCS^SK 
h C D 5 4 (PharmingenfeitfBecton Dickinson), FIT 
C8tffikFCD95 (Pharmingen), F I T CS^Rt F C D 1 3 4 (Ph 
a r m i n g e n ) , F I T Cg^Sth C D 2 5 A b (Becton Dickins 
on, Ful lerton, CA) , F I T Cfipit KC D 6 9 A b (Becton 20 
Dickinson), F I T CSftttP EfitSt h C D 1 5 4 A b (Becton 
Di ck inson) , feS^fct F I T C Sfttt P E 8^ I g G 1 T^fV^y^Fn 
-;FAbT-SIt5, I)1S«2X1 0 5 2 0 # |H 4 t 1? , 30/il©«»»*©*ft 
€ n CD ft ft © 2 /t 1 m ft L , ?tTl X/^^/HT/l/ftF ( S i g m a , 

St. Louis, MO) * tMi t fc„ 
[0188] 

«»fittt^<k Lf# 5 o LfrL, 2 O ©ffi£it$ L, tdM^s C © II ft fg © fit « § 1 fc ft 3* t 
»«. W*tf, II & 3 rgftftj ^g»C«tt)Tji4?nfcT«IIB©CDl 5 4 U y V 
li, 7 0-^^ !-Si£tJ:oTttlSniEii:lS?n^5. I^tf, Becton Di 30 
ckinsonOftCDl 5 4- PEg^ft (il?nf#^ 3 4 0 4 7 7 ) © <fc 5 

h^-^-ftffT'^M^nSJifflOffi©^©) fco(/^T©fg^U"^;l/?rfFflibtf5 
o TlfflBS, -T^t)^CD4 + $5J;LfCD8 + CDil^{cJfr5CDl 5 4 © ± # L fc P 

Hi R# fc , IHIBtfcTlfflia^fiJ^tT^cp-r^CfcfCioT, fglll-^;M;J:1i*P3X2 8Stt 
ft fc <fc o T # 5 ft 3 i! , tftt>?fe±?2 0%*^ 1 0 0 % IX ± © ± # b -"Ol/ (7D-f 
-f F/F'J - (BD FAC SC a 1 i bu ri3«fctf±IEfc:IE«£*lSftf*) ^SltS 
¥J^^7t§IJ* (MF I) ± o T»£*ti« J: a 4) * tt *. T B*ta± * . W*tf, MX 
ffliiliCD4 + TIHJS&, CD 1 5 4 l/> T PSt tt T * t) , UTlotl~i 0 © H 40 
©MF I ftff So XCELLERATE I T M £ 3 ?£ tt © S , ffittH 3 B g 
CD 1 5 4l:JinCD4 + T«Et-3^T©MF I ffl t± , 20-4 0 © IE B T- & t) f# , 
XCELLERATE H™7nt^li, 6 0 ~ 2 0 0 0 C D 1 5 4 MFIfSf 
fzc TlBT'^ItSCDl 5 4#?©^fre>**&£lfettfif±#ttL.ft^-;>3, 

a MS © ffi u ^ ;i/ & as £ -T s fe » © t # & ■ # # £ -f s <> fi£ t> t , xcellerat 

E I T M T^n-feX ttttLT^ XCELLERATE II TM ^n-trX^, 1 
~4B©H©CD1 5 4 1/^;Kcev^T$i^ 1. l~2 0f£©±#£*EELf#3i:i:£ 
H SE L ft § o 
[0189] 

(mmm v id so 
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fflB§£, ±EfcE«t«i5fcil!t8. !140BSMM*Lfc«IB**©±?ll Sift 3 
fit^frCBiosource International. Sunnyvale. CA 
) «ML-2, I L - 4 , INF-yJftliTNF-aELI SAtftLft, 
[0190] 

ft » O 7 y * >nc 1^ T , I L-2t, 7P-t>rf^hU-t«fllTCD4THB(5 

SSJ^l Mg/mi^Monens i n ( C a 1 b i ochem) 7 t^W<^ 4 ^ffl 

TSfeLs Becton D i c k i n s o n Wfififtfet y h Sffiffl LtSI 10 

SaSb, PEg^fit f I L-2AbJ5itfF I T C h I FN-y tKBlS 

7D — ^tfffi, Hgyp (Becton Dickinson 

) ^fifoTCel lquestV7h7x7^ffifflT^>Becton Dickinso 
n FACSCa 1 i bu r 7n-1f^ h ^ - ? -T^frt 5 0 
[0191] 

IFN-yltfitt, XCELLERATE I I ™ ^ iii^igffl t ^1^, XCELL 
ERATE I T M 4: S » fc , 3B|T?«2», 3fg, 4fgfc±tf^<ofr<D«-&5ffiFB 
ft ( 7*- * t4 55 * & I/O o 5 TNF-cl/^/Wiife, XCELLERATE 

I T M t ttm L fcrnS, «»«5BIST, £ L < i«*p o ft ( 1 . 5i^3ftOWJ; D 20 

[0192] 
(*JS0D V III) 

*1I£6^T, »7Htt8tCD8 HSTfeSo L^iIS^5mLO, X - v i v o 1 5 
» * ( ifil Sf £ # ft <fc tf I L-2*-Stf*SfettI L-2**$&^) tfc, _t IB * 
1-J;^i:6 7x;V7b-h© 1 7iiH:^l/-ht§ 0 85xi 0 6 Dynabeads 
M-450CD3/CD28 T IBS^OiAERSUft fbtlEJb' 
J:tfe-X^3 7°C, 5 %C0 2 ^>*a^-*^tlcEItSo 2 B^, C O it y -?)]/ 30 
£G££b, £S^fc:o^Tl£I£L, f LTF AC S J: ^ TilfiO^t ft&tffcJBIfi 
V-A-fi^ff/SftBU-^ hA^VSiU^;!/ (I^lf, CD2 5%ll/^;V> CD1 
5 4811/^*) «6tt, XCELLERATE I TM ^n-fe^ftJ:rfX 

CELLERATE I I T M 7 D -tX^Jft § 5 O(0li+f V [CO^TOK 

[0193] 

[a s ] 
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g6: XCELLERATE l™fc<J:tfXCEL.LERATE n™£ffiffi-f •£ 
XCELLERATED T«BI!SI::Ol\r<DS1fig7'rfe>f<Dl3* 







(FSCD 


cms (mi) 


CD154 0MFI) 




T»0 


T- 
48 


T = 0 


T- 
48 Aft 


T-0 


T« 1 


NDal04 
(PC071) ! 


XCELLERATE 
I 


393 


607 


104 


478 


6 


37 


XCELLERATE 

n 


404 


659 


115 


544 


-12 


70 










NDal07 
(PC074) 


XCELLERATE 
I 


38rf 


596 


59 


585 


6 


121 


"5CCELLERATE 

■ n 


380 


£07 


62 


721 


10 


109 




NDallO 
(PC076) 


XCELLERATE 
I 


425 


501 


111 


600 


10 


39 


XCELLERATE 

n 


390 


445 


97 


434 


15 


36 




(pcodO), 


XCELLERATE 
I 


399 


630 


66 


, 659 


8 


. 32- 


XCELIJBRATE 

n 


411 


633 


■ 113 


816 


12 


145' 




NDallS 
(PC073) 


XCELLERATE 


433 


514 


105 


247 


13 


• ' 10 * 


XCELLERATE 

n 


408 


569 


SI 


369 


20 


36 




±StdDev 
(n-5) . 


XCELLERATE 
I 


407 
± 
21 


570 
± 
58 


S9 

±24 


514 

±163 


9 

±3 


±43 


XCSELLERA^E 

n 


399 
± 
13 


583 
± 
84 


94 

±22 


577 
±189 


14 

±4 


' 79 
±48 



(mmm i x) 

(«*W*aiBiRilftJ:tflBB*«^nh3;I/ XCELLERATE™) 
HhlftL}K*^#l8LfefflBa*. X - v i v o ift (Biowhi t taker Inc. 
, Walkersvi 1 1 e, MD) * T *i 31 £ # > ? LT, Chli 2 0 U/m I O I L 
— 2(Boehringer Mannheim, Indianapolis, I N) 
i^Jtir:^Jf:(^ft^^ffiffl, a&tffc5%fchJto?H ( B i o w h 1 t t a k e r ) 
% 2mMJ';l/?5y (Life Technologies, Rockville, MD 
) 33 <fe If 2 0 m M HEPES (Life Technology) *S5SStiftttfflfc 
ft#*T^o Jurkat E 6 - 1 ffljS (ATCC, Manassas, VA) 10 
%FBS (Biowhittaker), 2mM^^;> (L i fe Technol 
ogies), 2 mM^—is V y (L i f e Technologies)* 43 <fc tf 2 m 
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MXH/rFv^f->y (Life Technologies)^ ffiSlftR PM I 1 
640 (Li fe Technologies) ifT', % o 

[0194] 

ifftt hoeifi^: Ft-*^©MI:fl« (Ame r i c an Red Cross 
, Po r t 1 and, OR) „ * *8 ifil # & £ffl AS (PBMC) om^mfcUo K 

Lymphocyte Separation Media ( I C N Pharmace 
ut i cal s, Cos ta Mesa, CA) £ ffi L T # 3 <, 
[0195] 

*fflj&y>'^^«(PBL)^,Sa7^X3(Costar, Pittsburgh, P 
A) tiOn-FLTS^Dynabead (Dynal, Oslo, Norway) N 1 
0 s Ifi/m 1 , 2\£-X/mm, 3 7t, ZWITffl^ft'f y+a^-'/HyiCj; 5 P 

BMC77)J'3y*^i5. ISfeiifv^pyr-i'^, igt77X3MDliitt(i: 

Sig#fCi§}t7K« (Dyna 1) IC ft -o fettfttttBIIBftK IC «fc 5 C ft 6 <D ID £ R* £ fc «t 
oTl3JDWbff«„ CDUM*, CD8 0-1) , CD20 ( £ n - 

V I F 5 ) , CD14 (^B->F 1 3) fcWCD 1 6 (Coulter) tSf S 1 

0 /i g /m 1 ©•£ / ^ D -•^yUnflc*, 1 0 8 Il/ra 1 , 4 °C , 2 0»cffll^cfV + 
a^-Vaytictfci^T, PBL77*->3>4'eS5. gfc & f& , » J3S £ , k V 'J 

gfi^Dynab.ead (10 6 fflfi/mK 6 e-X/jfflflS, 4tf 20^ 
) Sfl^TfliL, ? Lt, ««ttffl)B7}gl£:/r LT 2g|^if S„ CD4+I 

IB © *fiS »± , 7D-f^h^ r*U-fcJ:-3Tflljef*i:*99 1 ~ 9 5 % T & 3 „ 
[0196] 

mVtMM*. 1 0 8 lE/ral, 2 mm. 37t (DynabeadiD 7, g|77 
(Cos t ar) tJJtSPBMCOSlOifjtfciSSatS. £ S3 H ft ft » ^ 
, M#L-feTfHH§£, 5 0 OU/m 1 ©GM-C S F (Boehr i nge r Mann 
he im) <fc 1 2 . 5 U /m 1 © I L - 4 (Boehr inger Mannhe i 

IfflSS (IAS, HLA-DR. C D 8 6 . CD83, CD1 1 c5ML, ? LTCD 4 
<D%S^^«t"S) <D^ffi^-*-#tt?:leii-r § (£K»£r, Becton Dick 

inson, San Jose, C AfrSfft) , 

[0197] 

l«Mii, eiigi^I/ - hfe<tu ; /fcL< tiSlgi77X3 (B a x t e r b a 
gs) , %fcl±mt& (Cftli, R PM I , X-Vi vo 1 5 , £ fe tt V < O © ffi © T 

$ifth*|A'jy;^4ifflf5 0 TMBoffittftjaiffTffllfiHiafcov^Ti&BfcS 
hfti/^, yfcitfH E p E s ig«ig%fc^ip-T «. * f J» Jlii }* (ftgft 

t i o %) , k b A/B jflLff ( 5 %) , f ftiigf t bifart (5 %) £ tg « ig t& fc S L 
feo r6i?»o^--fe y-f T<Bfio4»*fettTlfflBi©«*IS«fc^^:=8:ie»*^A 
*Cfc4Ufc*ftL»*o ^<Oi>Ofl|fc*^T, aS^tHL24, ig » ft {C 1)0 f 
5„ ^<oftxn«|fcfe^t, tftlCDl 4+fflfefeJ;0 : ffi©ftftfflffl]3a^, Kj£©$S( 
ftBfc* fc J; o xm *) ta L, ffiC D 3 S i tfSC D 2 8 (3x28k-X) £ 3t ffi ± (c il 5£ 
Lfek-X^. 3 : 1 © e-X#«BSJtTf»iq-r «» 5~7%C0 2 fc:fc:fcV>T 
3 7 ttfifttS. IBB** 1 4 SHIlI«V^ Ofr ©f$J&£*5^T&ta U fflB&ft ( 

mmm) , fflje-y-^x, 48itf«^o«ffittato7n-ij->i* b* b y-»*f*^i/T«je 

Lf:llESI<D«l!*»SLft. ±?f^^fe> S * 5 0 iR L « T * * «J C tl 6 t IS 
gjnSl^-f b 7J-Y y©^»7'n 7 r W bfe : I L - 2 » IL-4, I F N — 

y , TNF-ff. ft&itZ nrcMMtfmmLTtt®-? ZlCfe-iT , tBM*. 0 . 2 ~ 2 X 

1 0 6 CD3 + TlSS/m 1 T-IitS, T IB AS SB ffi # , #J 1 . 5X1 0 6 /ml^IS 
Iftld, aiifcdBlT^ *LTi»4«lli*, 0. 2-1. 4X1 0/tnliltl 
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fcT»BtfJ:*)#ikL;fc ( q u i escent) ffl ( 91 * If , C D 2 5 l/^;KDl«L, 

i ) ti j m % i> 

2 ) 2|ig/mlC7^'\Tj' , ;^zy (PHA) 
3) 1 : 1 0e-X»»IflaJtT?0 (3X2 8 t"-X) . 

«B*stf, aiifiasafc«fctfsitft/«i6Wttia»c^^TSffliBK:t3fc *)»*f bfco ± 
» j± , gs??tifc-9-^b*i'v^*f©fc«>k:BaiHiiix$n5o iE3oois^ftsai 

« : 1) J: (Dyna 1) KffioTRCD3 (OKT-3) ft 10 

ftfc±rfjiiCD28 (9. 3) St* (3X2 8K-X) e«tift«K«*lft D y n a 
bead (M- 4 5 0 ) « 3 If - X / ffl J3S s 2) lonomycin (Calbioch 
em, La Jolla.CA) (lOOng/ml) 8itf*)H-)H 
>|- 1 3-Stl (PMA) (Calbiochem) ( 1 O n g/m I ) , 3) IIS 
£©«Jtt*IHBS ( 2 5 , OOOffittlJS/ 2 0 0, 0 0 0 C D 4 HIS) o £T<Q*fflJI&^ if 

a i o 6 mm/m 1 twit ?>» asar-yfei's, 969i*¥fi7u-nc«v^4i 

fJIfS, »J3S£, 2 0 0 (1 1 1 0 6 IHSa/m 1 TisltS, M 

T T77-t^ (MT T77-ln'+y F, Che in icon International 
Inc.Temecula.CA)*, 139 (JUB^ffi 1 * ± tf » tt * ffi 2 ) £ fc 

(iI^S3) CtV^TSIiL, ?LtSS^> L©4KD¥lSitLT8I-r 20 
S„ P B L mm $ ft tifflffi? nfe C D 4 + ffllBS**, 3X28t?-X\ ionomyc 
i n/PMA, $fttt|SiaSlRO«tttailfil%ffl^T*!l*Lfc. 
[0198] 

m 8 A ~ 8 B -Fffinn Lfc X 5 ic, *fSISc(Coul ter counter) f± , PHA 
% k y 5?RV^ 7. (SAM) t^rlTCOe-Xt«^Lft3X2 8l£-X (H-X±© 
lSCD36J:tfSiCD28B»ftSfc) , C©l£-Xfc«**6£Wtea*8bfctt#**f"f 
§3X2 8 lf-X, $fcttXU-r-±tC lt3$ftttZ^-Pl£SnftS#tfflV^T«*L 
ft IS, )«Wtf»iq-r*. H 9 ttsfcfc, ( + /-**B!S*5J:tf + /-20*ffiOI L-2 
TO t"-XltttS«^Wt@5l{t?tl/'ctaC D SJJiO'KC D 2 8*fflVfttt*©!ftO 

fflflSi&<Diita£iftHJi-r «o 30 

[0199] 

(cd i 4 + Afffflfflia) ® rBaittoa^j (tafcs» a - b snfc* 

ftftS: fctta- h2tlft*i»fift) D y n a 1 U-X*ffiB Lt, 8««RS*^U 
TfflBUfitofr 5&!)tfJi"o 7-f 3-;Ht (f i co 1 1 ed) iflite^:#Sfc{i:iil^5c^ 
S ftfc*fflJll*» If-XttHHSJttf^ 2 : lCDyna It7 XM- 4 5 0 tf - 

Xx tldiDyna 1 t bii7;VX5>SI (a 1 bumi ncoa t ed) If - X 
(M-450) , Ifctt l~2tri©ffirit 2 2 - 3 7 ttDy n a 1 Epoxy (M 
-4 5 0) e-X^ffl^ft^V-f^+a^-hfiCtlCJ:?!, It £ £ ^ ffi L < ^ © i£ 40 

«Si*Siflf 5 o 

[ 0 2 0 0 ] 

(flffiflJX I ) 

18(01^5, ffl^ © #H«F T T? ig g 2 tifc, £lfo3: fc t fc*#!JfilS*© t: h T fflSS 

l ) M it & b o 50 
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2 ) 2(ig/ml<D7nA7^]l/f;y (PHA) T* il * . 

3) 3 : lScfcfil : 1 <D\£-Xtt 7 MMiklC&^X 3 X 2 8 Dynabead (fit 
C D 3 43 J: Xltn. C 2 8 tc ijsg £ it £ ft fc t"-X"%fT? tf-X) T?jf!!l3fe. 

4) ^HWt»ill4ftftl OU/ml (5ng/ml) CfiSi t M L - 2 #4TS 
fc&#^£T£4ott3iinJi$f; fc (itg« 0 

5) (cd i 4 + -kmm) «#tTT'OSi> %rcnn*<D rmmfcftj 

-X^«fflUTK^tt^^*^LT±^©i3)ia(D|^*^tig«^n/-c#« (CD1 4 + A 
[ 0 2 0 1 ] 

iXToffliaaffiv-*-^, 7n-*^h^i;iti9TdffLT» IB IB 3t 11^43 itfg 10 
fttti5:StLf; : C D 2. CD3. CD4, CD8, CDH, CD 1 9, C D 2 0 , 
CD45RA, CD4 5RO, CD54, CD62L, CDwl37 ( 4 1 B B ) , CD 

15 4. fBJBtf-fXttSfc, 7n-*-fh^h';*^f*JH*fii«[fSLya7-r-;l'tJ;o 

[ 0 2 0 2 ] 

V — ts — ( m 7L f£ , CD2, CD3, C D 4, C D 8, C D 1 4 s CD I 9, CD20> 
C D 4 5 R AfciffC D 4 5 R 0) H , T , B43«fctfi|iS3c?g5!IS:C>tffc:Elllfflft&£-f* 
JUSlfttta, C D 2 5, CD65L, C D 5 4, CD137, CD1 

[ 0 2 0 3 ] 20 
TlJS*§&th*Ii'J>;^ti, *«0|IXfcE«**J:3fcll«l«*ifc. fflllSfts 

yftffi<DfcV>lc®l&tZ a m 8 43 J; XS 9 H , 1 0U/mlO3x2 8H;-X + /-illi 
I L-243j;tj ; + /-#^XST-©rgttjt:^©tbT|fflBS<o-ilSW^jt5ittK^^1- 
o ^TOlfi^Baxter Li fecel 1 7 7 7. 3 ( 300ml) 4> T ±g * L fc 

0 1 T'D-y hSifk rx^-;P7-y7'j lis Baxter L i f e c e 1 1 3 V y b )\> 
77X3$1?J6iLft3 0 0 ml77X3igt (I L-2/fc2Lfc#S*) ft m * . 
^77tt, 9>«rO*fl : T?OtbTaiBaofi2-4 1 ogffi^ft^-fo 

[ 0 2 0 4 ] 

HI 0 «> fi^KO«B^lRl®ca7 l J-'9-'rh>< h'J-7'07^-;HU7tSSl?ft5J; 30 

^ ft»B*-i*x<Qi!i*¥«ft»*fft^-r. Tfflaaft, ffitt{bis^t-9--YXcoii±, *jit>* 
m< x<D«*«jRLx i 4 i\ chsit, »±tt«tft^-r» <t 

1*73 Ifttt&7 U -tf-f h * F'J-7n7-f-;^it„ 
[ 0 2 0 5 ] 

II 111, 3X2 8 1f-XI8lLS^HOI L-2SI (CD2S) CD4 + T 
$fflB§43j:t5CD8 + T fffl IB cD ffi 7j fi , b -fe 7 * - U ^ ;l/ fc 43 V« T V> i» in ft w 1" . 1 4 0 
C D 2 5 U^/l/tt, iD»lh«l^it, T Sffl US <D il ¥ ft ft - ft fc « '> T § . 
[ 0 2 0 6 ] 

3X28HITIBJI, il3»±ttffi (ffi<^ C D 2 5 , ffi V> « # IrI ft a ) ft ^> fc if £ , 

cti&tt, WTfcjS*ft*J:$telfM**tifc. 40 

1 ) « it & L „ 

2) PHA 2 (i g/m 1„ 

3) 1 e-X/C D 3 + TlEtfeWS 3X28(Xcellerate) e-X«» 

o 

[ 0 2 0 7 ] 

Jfc^-ff. fflBi^-rX (JB^iRiiSja) , SffiS, gttfcv--*--»K*J: tftf-f h*-rv# 
»ott*¥«»^Sf 11, Hffi2ftfc 0 0 i 2 a, )8i ©UJ;tfjB2 ©Ma«©H73 ftifca 
(ISSt-fX) ®J^^ft/^-r„ HI 3 H, »l©fcJ:tfa2<D*!l»fc<DCD2 5 (I L - 

2 1/ -fe 7 # - ) %mmt)¥*7Kt o 01 6(1, CD4 + T IB IB (A) 43 <k If C D 8 + T ilffl 

AS (B) K 43tt £ , Sf 2 C D 5 4 (I-CAM) fg II ft ^ L, CCT'Sl 50 
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ft It „ PHA^tftfiCD 3 XC D 2 8 t'-Xii'CV^ tl^T'S 9, ^LTl»Jil^ & 
L *V PHA*, $fctt3X28tr-X<OV>fftfrT?fcofc. C D 4 IS ft SB SS i: C D 8 P§ 

*b fc ffi ffl L It (01 9 J: 0 s 2 2 ) „ 
[ 0 2 0 8 ] 

(mmmx i i ) 

(ra#iWftTiiiiscDtf-r h*-Y>5sa^*->o»*f) 

n^Otf-fhA-O (I L - 2 , I FN-y, INF-, * <fc I L - 4 <D©fJ 
tt« TUB IB IS J*., 38 £35 J: tf»{tKBI»-r * £ 5 fc, fc if ^ 3 ft T „ # fc I L - 
2«, T«BII«l*J:tf«Sl03Elt»T?**C ktfU**ftTV*. I FN-ytt, T H 

r aft«i^^*>3''-^oTiieai©»<bseftr*ci:«»a5ifc«ftTV'»**», i l - 4 a 

, T H 2 KSftStSTIBOliKO^Ti^SntV^. PHAA>ffettCD3x 

u * & * , * is 00 1 x (gi<o*j»fc»T5jss:ej:tf£20#j*fcff"r<&isaF©ifc;*j¥ 

8A-CCit, f 1 T B 2 3 - 2 4 tt v C D 3 XC D 2 8 If-XIJIOilOttS^/f; 
t. 2Bgt4Bgt«W©«?n©#Jftf£(lB@«xl?ffi£ft&frorc). IL-243 
J; tf I FN-yOSSO^lilfcS^l/^A^iStft. 85 *t « «: I L - 2 5 B 

O ti^^r . PHAT?*!|ft«ftfcT«|fiT?*S?ftfcU^7l/fctt:«bT3XZ 8 l£-X$iJft 
?ftfcT»IISfc-3VT^Lfco I F N y b -<;!/© $5 7 fc . P H A £ it 

f LT3X2 8iILftTllSt*MtISLft. IL-40i§> » 1 ©lift 

tjSlTlWfttftilfoft. Hflcft^CfcK, fc* 5. < * * £W£<* tt« SIOIJIIK 

ffl bs # , » ± « n ( ± ib ? ft § 3 o © -y- <t h * ^ v * t, u ^ # * l * ^ ^ $ it it ft m l a 

^ ) Kfi-jfcf u ft £ , C D 3 x C D 2 8 £ - X, P H A $ fc It * fU ft © S $ © 

n^-eaistifec cd3xcd2 8 e-x^^itiffloiSttft/is 

f ^ * 3 K * T fflJSti, Si©W»«fc*fK*ft*J:t)*>*6t*'' % l'^^®l F 
Ny*»8T5. S»C» PHAT«3U£jfflftSftfc»l&&> 3X2 8»(Sftfca6h4 
J: 0 <fc SI^U^^B I F N y *fl-»Lfe. I L - 4 l/^/l/ftl 

[ 0 2 0 9 ] 

U^f-^i, C D 3 X C D 2 8 U-X«^lT«^?hftttTOiSttft/J8I4» 
&?>o C ©f# 6 ft fcffllSti, T H i l^07^-;l/ (I FN-y) fc^&fSnT&itttfifc 

s , t„ , tYF*^>si;ffT H 2 •y-'i'h*-i'>'©*ftc?(v'>u^;i'%fflJi'r*^ 

5ftfc9-^b*l'>'^^jS ; S : % ; fl'-r^i:t^B^?>^T$^o ig*^fcfctf£i:fte>+>---l'h 
* y <D C © J; 9 ^ ft i/" 1 l^/l/©#$tt, £<©$&Jil (faM«JS^fe -fc^m^-f ^XfS» 

ssj$t«, t h i ftitm&ic t MMttmm-f % c t ■, ^^^m^nrcTmmizmmm^ 

mm&Z&^t Z> C t (li(f, JSttOBfl[*Ttf § C fcJ3<fctf ^ny7A?hftIB5E 
5 C i:) fc <t o T £ C fc *SLf5. 

[0210] 

(*ji0dx iii) 

(IHWMftS ftfc T SHIS© C D 5 4SiOdft) 
HI 6tt, CD 1 4 + Tfflfi (A) fc <fc D* C D 8 + Tffl B (B) fc fc T . if 2 © #Jft 
© C D 5 4 (I-CAM) $g|g£*f « 1 ©fjfttf , P H A»« fttt C D 3 XC D 

2 8 e-X*0^fn*>fS 0 , * LT«IB*!lft#> 4 1/»SftliPHA, £ fc It 3 x 2 
8 e-XT*$ofc„ 

[021 1 ] 

(H«0!|X I V) 

n mi 0i i xfcffi«g^ft^.T)mas©*iJft^©a^©^Hfct)fcoT*-^ 
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-L1t e COjiifciLt, iW B§ £ , fithCD4 (Immuno t ech Fu 1 1 e r 
ton, C A ) , F I T C -M^ltMt h C D 1 1 a (Pharmingen), FIT 
CS^fcSt h C D 2 6 (Pharmingen), F I T C - i^ftftt b C D 4 9 d 
(Coulter), FITC -^^(tffit r- C D 5 4 (PharmingenfeJctfB 
ecton Dickinson), FITC-*S-&fbi5tt;hCD95 (Pharmin 
gen), F I T C-e^fbfit h C D 1 3 4 (Pharmingen), F I T C - 38 
^lti[kl<CD2 5Ab (Becton Dickinson Fullerton,C 
A) , F I TC-iS^fttnthCDG 4 Ab (Becton Di ckinson) , F 
I TC-SfttiPE-Jg^ftSthCD 1 5 4 Ab (Becton Dickson), 
g: ft & F I T C $ ft « P E - miHt I g G 1 7 -f V * -f* 7" 3 > h D - A b T* Mfl: L ft 
. MBS (2X1 0 5 ) 30/i I OglItpO#Ifi(D 2 fi 1 T 4 tfcfcl^T 2 0#Hg 

ffi#L?LT 1 yoC/^^^i/Jl/ft F (S i g m a , S t. Lou i s, M 
O) fpT? Sli L ft „ m 2 1 - 2 2 <fc 2 6 A - 2 6 L © CI i: , C ft 5 © 0 i: 

oT»i?ftfti5fc, C D 4 + *ffl JJS i: c D 8 + * IS £ © M £ H « ic ffi tt lb b# k: ft o 
TWSrftigStfM&ftSo 
[02 1 2 ] 

[0ffi©ffi#&lftiiin 

01 «, « 14 « « & <£ M if L ft 3$ 0 . 5X1 0 9 TfflBS (XCELLERATE I I 
TM ) £ft««1±SHfcJ;tf*iJ^LT^&^;|Q0. 5X1 0 9 T »BS (XCELLERA 
T E I T M ) T« M ^ L , 8 B @ fc Ml 5£ L ft g 'ft fb * ft , O S£ 31 £ ft ft T ffl © R % 
it K L ft 7 n -y h X' $> 3 „ 
[0 2] 

H 2 fi, 8BB(cS!SLfcatt«iei3«fctf*y«[Lfe (XCELLERATE I I T M ) 
«fc tf#J» LT V"> 4 V* (XCELLERATE I TM ) , Sttfb? ft, 

froass?ftfeT«iiiaoit*e*it«Lfcyn»yh7?*«. 

[0 3 ] 

0 3 «, K'ftgffifc .fcffiHJSLfcfcfc 8 0 H««f 5 M O T ffllfi (XCELLERATE 
I I TM ) SEfctt*tt»«H3J:tfMiKLTV'«!a:V^TttJfi (XCELLERATE I T 
M ) (DWmmttltmLrc C D l 5 4»a®7n-lr^ h^-ji-»*r4St^ny 

^5 0 

[0 4 ] 

0 4 fcfc, J: tfiffl » Lf; (XCELLERATE I I T M ) i: KttS^fe <fc tf 

lW*-&-ffcffittfb*ftfelBJfil (XCELLERATE I TM ) *tt«lft*l3 BSC 
CD 1 5 4%l07D-D-/fh^-?-^Sr^St7n7 hfJ5. 
[0 5 ] 

05A~5B(i, XCELLERATE I T M «tt S * i§ f 5 ft & IC P B M C (5 A) 
JfcliS^Stlf LTiS^tlfeP BMC (5B) ^iiSXCELLE RATE I T 
M T* © T *ffl AS g tt ft & J: tf ffi 9 £ « ft -7* a >y IfiBS. 
[0 6 ] 

8 6 A ~ 6 B li > XCELLERATE I TM 3: ft (± XCELLERATE II™ 
jBlOBOlOOKt-D-yy** (PC07 1) fc6U 5 TfBOiSttft*© C D 2 5» 
aoei«»»«r*I^ft?n9 HMSltt, V t? # T* ©»tt{t*M*t * ft 

fe^8BB©V-^T'Hffl$ftft 0 0 6 A t±, CD4 + IBSL©CD25SltIt, - 
7J , 0 6 B fi , CD8 + «BS±©CD2 5|8IJ^ffl<o 
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[0 7] 

i 7 A ~ B H > XCELLERATE 1 ™ SfdiX C E L L E R A T E II TM ffi 
IOMfllOOKt-*>7';l/ (PC0 7 1) tfe^STfflBSOffittfb^OCDl 5 4 f§ 

i&fcSBSCV-^-PitSSSftfco 0 7 A « , CD4 + ffl|]&±©CD15 4fgIl£fiSt, 
-J, 16BH, CD8 + SfflBSi:©CD154fi§II£l8< 0 
[0 8] 

H8AfeJ:tf8BJ4, HftHII I X Ci? h«fiC D 3 A R C D Z 8 Bl^SSft t-X 
%fJfflt-S»ffl*fflV^*|»»Ol:h*fillllTlBBO*5B%^-r^ , ciyhT?*So 

[0 9] 10 

19tt, SCD3t5<ttfKCD28[^BfH^<be-X%fflV^fc > 10u/ml©fi&*.t: 

hiL-2 ( + /-) s/iT'<oMiioth*iiTijao 

il^itT'ny 4TOl§l^ Baxter Lifccell Flas 

ks (300ml) T? Jg « S ft ft: „ X^-AT'jT'ili, Bax t e r Li f ece 1 
1 3L77X3ft*Ka?tl5 3 0 0 ml777a«i (I L-2il/*Slf) * 

-5 o 
[010] 

01 0 «, gPt»4»Ji(a7n-t^y MJ-7"D7n';H: ( }:- ) TftS?nU7 
Htm?* XOl**»*f*iSf^B <y hfSS, 

[01 1 ] 20 

0 1 I Afcitf 1 1 B 14, KCD 333itfStC D 2 8 H # 0 j£{t £ - X * fli ^ fc SI 031 * 
»CgBW4CD 2 5«S*^f 7*dv 01 1 A 14, CD4 + lSSi©CD2 

50ll7P77-f;^^b, 01 IBS, CD8 + fflia±©CD25©#£i|Xo 

7 7 / //l'?st« 
[012] 

Hi 211, -&*J»fcJ;tf-#*J»«©8i$Waffl#tt&:7P--9-'i' 1* * H U-7*a7r 
[01 3 A ] 

0 1 3Att, -^*J»fe«fetf-^*y»ao»«fWaC D 2 5 7"a 7 h-T&So 

|1 3Att, C D 4 + fflSa±® C D 2 5 ©ISIfXn 7 7 -f *«St. 30 
[0 1 3 B ] 

01 3B(i, -^*J»j3±tfr^jH»a©Sl««ft C D 2 5 mM.Z*??X2 y b T? ifc 5 „ 
01 3 B tt, CD 8 + iSSlOCD 2 5«ll7n77'f;l/*^1"» 

[014] 

01 4Ali(fl 4Btt, r*»l«OCDI 54J8S«St7n-t-fh^'J-T- 
?7nn?fe0, :ct, -3fcW*«|&»43J:tf-*«I»«f&iBttSS«ftft. 014 
AH, CD 4 + «BS±OCD 1 5 4 <D%I7n 7 7 S L , - 77 , 0 1 4 B « , CD 
8 + iSfflI&±©CD 1 5 4CDfeil7 B D7Tl';l'?:^-ro 
[015] 

01 5 , - # M » & © > «P © £ T © ffi B 2 ft fc T « fi ± © C D 1 3 7 58$*wT 40 
7D-t^ h U - 7* n y ht'JS. 
[016] 

01 6 A $5 <fc £f 1 6 B (i, I*«I«fflCD5 4 * 55 f 7 n - * <f h * h U ~t-$ 
7n7H-$!l, tCT\ tf-*M*{KI&«tt*M«ftfc. 01 6 A 

tt, CD4 + 1B±©CD5 4©SSXn7 7^;^^l, -7a, 0 1 6 B tt , CD8 + 

SfflBS±©CD 5 4 0il7n7r^;l'5if. 

[017] 

0 1 7 A ~ 1 7D14, B|fflB1tttUy/<ttajfo£*STS&#5&SftfcT«lfi<D0tCD 
3feiO'fiCD 2 88£ir-XlCj:3-#$iJ»a©ttE!*a£!fc5 CD! 5 4 43 J; tf 
CD 1 3 7M^it7n-if-f MF'J-T-^D7K'i5 0 01 7 A 35. «fc 1 7 50 
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B(i, ttCD3*J:tfttCD2 8*g£tf-X*B^5— 3 B g 93 * > 7 to + fc 
#£-f3CD4 + ttBS43.£tfCD8 + fflJj& (1 7A) % ?. tftfi C D 3 All S C D 2 8 
*g£-e-X*fl! V*-#!W*& 1 8 B B*$ «fc tfZl#JM*« 7 B |0*>7';l/'t"IC#fit8 
CD4 + |fflIS43j;tfCD8 + ifflB& (1 7B) ^ifo 01 7C6itf 1 TDB, B ffl JJS S 

tty>^ttajiii3«**r**fr6#6nfeai!!o-3{*!i*akocD 1 5 458s*±tfcD 

1 3 7%I^St70-*^b^ MJ-f-^7n7 hT?*S. 
[0 1 8 A ] 

01 8Att, iE»&H^--S3fE©TlHlfiO-**l»fiJ:ff-**J*»OI L - 2 (D » B# B*J 
[01 8 B ] 

y (I FN-y) ©llW4il4St7n 7 K'S§. 
[0 1 8 C ] 

0 1 8 C tf , Elf & K±-*#OTiNBII&0-&JW*feJ:tf:i&*!l»ft© I L - 4 <DHB#8<J 
[0 1 9 A ] 

01 9 A tf , in:CD3*5j;t;*tCD28^-a-e-X , T©$iJ^!^OCD62LiDS^FW%li 
l?St7D7 M? & 3 „ 

[0 1 9 B ] 

01 9BU, tf K C D 2 8 If - XT? ©*J JS« © C D 6 2 L © g Bf ft * $8 

11 % * -T 7 P -y h T- 3 o 
[0 2 0 ] 

0 2 0 tt, taCD3fc<fcd : JftCD2 8|s3f$@J£e-XT*©MM©CD4fflfl§3;ft«:CD 
8ll6<o^--t:yf-y , 5I< h T & ?> 0 

[021] 

02 1 A~2 1 B(±, Uttl 1 XC4otf31nCD 343£tflnCD2 8|B]B#@£{t;t:-X;& 
6 tf fc*J»©flQ/*{ L*fflffl*SfflS*m^;fe*J**©C D 2 5 1811*3 J; C D 1 5 4 

[0 2 2 ] 

0 2 2 A-22BH, MCD34oJ:tfffiCD2 8llB£B£{tlf — Xifcl&©iu©* C D 41 

*HU3j:tfcD8Mffl©ii£ c 2 2 a ) f ft u co4t ft 11 ( 2 2 b ) £ w -r s js 

tfcltSCD 1 5 4ifi M 3 > h n-;l/^fe (M* tf, Ay i? $ *7 > F) © 7 n-tf 

h 'J-^*T*St7*a7 h T? * 5 . 
[0 2 3 ] 

02 3 A ~ 2 3 B tf , triC D 3 43 <fc tf fit C D 2 8 |r] Bf 0 £ ft £ - X % Jf V 3 * ffl jftt U > 
$Oiit©tgi4 4"OTNF- (23A) 43 J; tf I FN- (23B) ©EL I S A # 
«r5it7"07 M'$5„ 
[0 2 4 ] 

024A~24Btf, fiCD343<fcD"K;CD28|31P#gl?gfl:e'-X^ffl^3*ffil4l , ;y^ 
m<Vfflm'l£cUigm<P<D I L - 4 (24A) Sitf I L-2 (24B) CELISAM* 
St7D7 M'3b«„ 
[0 2 5 ] 

12 511, SCD343d:tfSiCD2 8|SII$@Sfke-X*ffl^S*4SlfllU>ASOfiJS!ft 
[0 2 6 A ] 

0 2 6 A tf , Jl C D 3 43 J: fit C D 2 8 |H] 0# IS ^ ft e-X*fflf> 3 6 tf fc 8 H It 

rai5feO%ffl^5f|*J»t»©CD6 2 L (T^'^JtSia, MF I) (2 6A) (D7D 

-•9-1' h h';-f-**/T5ti^777»S. 
[0 2 6 B ] 
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0 2 6 Bit. StCD 3feitffiCD 2 8 II f$ 0 £ fb £ - X £ ^ 3 M $! & 6 tffc 8 Bit 
HCtC*lV^II*li«'!)CD4 9d ( M F I ) 8 U © 7 P - it h^h'J-f-^S 

[8 2 6 C] 

12 6 C 14, JaCD 3 $5 <fc £f Ja C D 2 8HWFB£{fce-X&ia^**!l*&&tffc8 Bit 
HCtO*lV^Sfl»OCD2 5 (MFI) (26C) %S07P-*^ h 'J- 
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SIMULTANEOUS STIMULATION AND CONCENTRATION OF CELLS 

TECHNICAL HELD 

'lite present invention relates generally to methods for stimulating cells, 
and more particularly, to methods to concentrate and stimulate cells that maximizes 
5 stimulation of such cells. The present invention also relates to compositions of cellsj 
including stimulated T-cells having specific phenotypic characteristics. 

BACKGROUND OF THE INVENTION 

Many cells are activated or regulated via rcccpiors embedded in lipid 

10 raffe found in cell surface membranes. See K. Stmoos and D. Toomte, Mature Rev. 
/:3J, 2000. Lipid rafts form concentrating platforms for individual receptors mat are 
activated by ligand binding. Lipid rafts nre involved in cellular signaling processes, 
including immunoglobulin £ signaling during the allergic immune response, glial-ceJl- 
dejived neurotrophic factor signaling important for the development atul maintenance 

I S of die nervous system, Has signaling, central to many signal transduction processes, and 
T-cell antigen receptor (TCR) signaling. 

The T-ccll antigen receptor (TCR) is a muUisubunit immune recognition 
receptor that associates with the- CD3 complex and hinds to peptides presented t>y the 
major histrjerwiipatibility complex (MFC) class I and Tl proteins on the surface of 

20 antigen-presenting cells (APCs). Binding of TCR. to the antigenic peptide on the APC 
is the central event in T-ccli activation,, which occurs at an immunological synapse at 
the point of contact between the T-cell and the APC. Moreover, data suggest that 
clustering of lipid rafts is essontial to the formation of 1lie immunological synapse. 
Krawczyk et <&.. Tmmmtty M(4)tf 63-73, 2000. 

25 To sustain T-ccll activation, T lymphocytes typicaffy require a second 

co-strmulntory signal. Co-stimulation is typically necessary for a T helper cell to 
produce sufficient cytokine levels mat Induce clonal expansion. Bretscher, Immunol 
Today JS:14, 1992; June et al„ Immunol. Today 15-321, 1994. The major co- 
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stimulatory signal occurs when a member of the B7 family ligands (CD80 (B7.1) or 
CD86 (B7.2)) on an activated rmti{icn-prc5crit»ig ccO (APC) binds to CD28 on a T-cclL 
Methods of stimulating the expansion of certain subsets of T-eells have 
the potential to generate a "variety of T-cell oomnoations useful in bninunothecapy. 
5 Successful iaimunotlwxapy can be aided by increasing the reaclrviry and quantity of T> 
eclls by efficient stimulation. 

The various techniques available for expanding human T-cells have 
leliecl primarily on die use of accessory celts aod/or exogenous growlh factors, such as 
jntcrlcukin-2 (IL-2). IL-2 has been used together with an anti-CD3 antibody to 

10 stimulate T-«il proliferation, predominantly expanding the CDS* subpoculatioa of V- 
eeUs- Bom APC signals are thought to be required for optimal T-cell activation, 
expansion, and long-term survival of the T-cell$ upon re-hifusiott. The xequiremew for 
MHC-matched APCs as accessory cells presents a significant problem for long-term 
culture systems because APCs am wJativdy short-lived. Therefore, in a long-term 

1 S cuLture system, APCs must be continually obtained from a source and replenished. The 
necessity for a renewable supply of accessory cclis is problematic &r treatment of 
immunodeficiencies in which accessory cells are affected, In addition, when treating 
viral infection, if accessory cells carry die virus, the cells may contaminate me entire T- 
ccll population during long-term culture. 

20 In the absence of exogenous growth factors or accessory cells, a co- 

stimulatory signal may be delivered to a T-eell population, for example, by exposing 
the cells to a CD3 ligand and a CD28 ligand attached to a solid phase surface, such as a 
bead. See C June, et ai (U.S. Patent No. 5,858,358); C. June et ol WO 99/953823. 
While these methods ara capable of uchieving tlietapentically useful T-cell populations, 

25 .increased robustness and ca3c of T-cell preparation remain less than ideal. 

In addition, the methods currently available in the art have not focused 
on short-term expansion of T-cclls or obtaining a more robust population of T-cells and 
the beneficial results thereof andfor the expansion of particular T-cell 
subelasses/phenorypes. Furthermore, the applicability of expanded T-cells has been 

30 limited to only a few disease slates. For maximum m vim effectiveness, theoretical 
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aii ex vhw- or In v/vo-generated, activated T-celJ population should be in a stale that can 
maximally orchestrate an immune response to cancer, infectious disease, or other 
disease states. The present invention provide methods So generate an increased 
number of more highly activated and more pure T-cclls that have surface receptor and 
5 cytokine production characteristics that appear moie healthy and natural than other 
expansion mctliods. 

In addition, the present invention provides compositions of . 
phenotypicatry tailored cell populations of any target cell, including T-eell populations • 
and parameters for producing the same, as well as providing other* related advantages. • 
10 . 

SUMMARY OF THE INVENTION 

" The present invention generally provides methods for stimulating cells, 
and more particularly, provides a nave! method to concenlrale and stimulate cells that 
maximizes stimulation of such cells. In one aspect the present invention jwovide* 

IS methods for stimulating a population of T-cells by simuHaneong T-celi concentration 
and cell surface moiety ligation that comprises providing a population of cells wherein 
at least a portion thereof comprises T-cells, contacting the population of cells with a 
surface, wherein the surface lias attached thereto one or more agents that ligale a cell 
sur&ce moiety of at Jcaat a portion of the T-cells and stimulates at least dmt portion of . 

20 T-cclls or a subpopulation thereof ami applying a force that predominantly drives T-cell 
concentration and T-cell surface moiety ligation, thereby inducing T-cell stimulation. 

In one embodiment of the methods the surface has attached thereto a first 
agent that Ugates a first cell surrace rnoiety of a T-cell; and the same or a second surface 
has attached thereto a second agent that ligfltcs a second moiety of said T-call, wherein 

25 said ligation by the first and second agent induces proliferation of said T-cell. In related 
embodiments the surface may be biocompatible, natural or synthetic, comprise a 
polymer, coajprise collagen, purified proteins, purified peptides, polysaccharides, 
glyeosmnhioglycans, or extracellular matrix compositions. In certain embodiments, the 
polysaccharides are selected from chitosan, alginate, dextnm, hyaluronic acidl and 
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cellulose and the polymer is selected from .polystyrene, polyesters, polycthcrs, 
polyanhydrides, polyalfcytcyanojuaylAtcs, polyawylajaides, polyortboestei^ 
polyphosphazenes, polyvinylacctotcs, block copolymers, polypropylene, 
polytetrafluorocihytene (FTTE), or potyurethanes. In yet other embodiments, the 
5 polymer may winprise lactic add or a copolymer. While m still yet other 
embodiments, the polymer rmy be a copolymer, Such copolymers cod be a variety of 
known copolymers and may include lactic acid and/or glycoUc acid (TT.GA). 

With respect to biocompatible surfaces, such surfaces may be 
biodegradable or non-biodegradable. la related embodiments, while not limited thereto, 

10 the non-biodegradable surfaces may comprise poly(dunethysiloxai)e) and/or 
poly(ethyl«iv>vinyl acetate). Further, the biocompatible surface, while not limited 
thereto, may include collagen, metal, hydroxyapatitc, glas.% aluminate, bioccramie 
materials, hyaluronic acid polymers, alginate, acrylic ester polymer, lactic acid 
polymer, glycolic acid polymer, lactic acid/glycoiie acid poEymcr, purified proteins, 

15 purified peptides, and/or extracellular matrix compositions. 

In still yet further embodiments, the biocompatible surface is associated 
with an implantable device. The implantable device may He nay that is desired to be 
used und may include a stent, a catheter, a fiber, a hollow fiber, a patch, or a suture. In 
related embodiments the surface may be glass, silica, silicon, collagen, hydroxyapatite, 

20 bydioKcIa. PTEE, poly propylene, polystyrene, nylon, or polyacrytamidc. Yet additional 
embodiments include wherein the surface comprises a lipid, a plate, a bag, a rod, a 
pellet, a fiber, or a mesh. Other embodiments include wherein the surface is a. particle 
and additionally wherein the particle comprises a bead, a microsphere, a nanoparticle, 
or a colloidal particle. Particle and bead sizes may also be chosen and may have a 

25 variety of sizes including wherein the bead is about 5 nanometers to about 500 micron* 
in diameter. 

Tji other embodiments, the agents used in the methods can be 
independently selected from a protein ligand, a natural ligand, or a synthetic ligaixL 
Further, the agents may also comprise an antibody, an antibody fragment, a peptide, a 
30 polypeptide, a glycopeptide, a soluble receptor, a steroid, a hormone, a mitogen, an 
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antigen, a superaatigft^ a growth factor, a cytokine, a lectin, a viral protein, an adhesion 
molecule, or a chemokine. In specific embodiments, at least one agent is *rt Antibody or 
an antibody fragment While in yet other embodiments^ a first agent is an antibody and 
a fragment thereof, and a second agent is an antibody or a. fragment thereof. It would of 
5 course be understood that the first and second agents emild rather be the same or 
different antibodies. 

In selected embodiments the first agent is an anti-CD3 antibody^ an anti- 
• Cl>2 antibody, or on antibody fragment of an ami-CD3 or anti-CD2 antibody. Further 
selected embodiments include wherein the second agent is an anti-CT>28 antibody or 
10 antibody fragment thereof; Further embodiments include wherein the second agent 
comprises a natural tigand foe CD25, such as, e.g., B7-J or B7-2. In addition, other 
■ stimulatory agents could be used.. 

In certain embodiments, the force used to drive the cells may include a 
variety of forces (hat function similarly, and include a force greater than gravitational 
15 force, a hydraulic force, a filtration force generated by transmembrane pressure, u 
centrifugal force, or a magnetic force. When magnetic forces arc used, some 
embodimeus utilize a magnetic force that is generated by a magnet having a magnetic 
field strength ranging from between, about 200 gauss to about 12,000 gauss at the 
surface of the magnet 

20 Another embodiment includes surfaces wherein tlic surface is a surface ■ 

of a paramagnetic particle. While in embodiments utilizing surfaces including a stir race 
' of a paramagnetic particle (he agents attachment to the surface may bo covalent, 
noneovalenr, electrostatic, inter-molecular adhesion, or hydrophobic. 

In alill yet other embodiments the T-oells that arc ligatcd are separated 
25 from the T-cells that are notligated. While in other embodiments the T-cclls ameliorate 
immune response dysfunction. 

Oiher aspects that may be combined with the embodiments above 
include, for example methods for stimulation of T-celts by sinuiltEneoiw cell surface 
moiety ligation and T-cell aggregation comprising providing a cell population 
50 comprising T-cells, contacting said coll population with a surface, wherein said surface 
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has attached thereto one or more ligaads specific for a ceil surface moiety, applying a 
fbfce tfctat drives concentratinn of T-cdU and surface and intubating said cells for a 
period cf time sufficient to Hehieve desired stimulation, In related embodiments the 
time sufficient to achieve desired stimulation may range from 1 minute to 10 days Oftd 
5 all integer values, in between. In certain embodiments, the time range may be from 
about 1 day to about 8 days, white in yet other embodiments the time range may bo 
from about 3 days to about 5 days, or from about 1 day to about 5 days. In related 
embodiments the incubation temperature may range from about 2 tu about 38"C. 

Further embodiments that can be used with alt the recited methods 
. 10 include wherein the surface is selected from glass, silica, silicon, collagen* 
aydroxyapalite, hydrogcls, PTFE, polypropylene, polystyrene, nylon, dexiran, or 
polyacrylamidc or mixtures of any of these. Further, embodiments include prior to or 
concurrently with any steps noted above, separating T-ceils concentrated with surface 
from non-conccntreted cells. 
15 In otter aspects methods of inducing T-eell activation in vi«> are 

provided, comprising providing paramagnetic particles to an animal* said particles 
having attached thereto, ligands specific for a T-cctl surface moiety thatindnces T-cel) 
activation; appLying a magnetic Held to a discrete region of the animal; <uid thereby 
inducing localization and activation of T-cclls bound to said particles at said discrete 
20 region. 

A» additional aspect is provided that includes methods for stimulating a 
population of target cells by simultaneous target cell wcwentration and turget cell 
surface moiety ligation, comprising providing a population of cells wherein at least a 
portion thereof comprises target cells contacting said population of cells with a surface, 

25 wherein said surface has attached thereto one or more agents that Hgate a cell surface 
moiety of at least a portion of said target cells and stimulates at least said portion of 
target cells* applying a force that predominantly drives target cell concentra-tior] and 
target cell surface moiety ligation, thereby inducing target cell stimulation. 

In certain mbodimcnts, the methods described herein utilize a surface 

30 that has attached thereto a first agent that ligates a first cell surface moiety of a target 
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cell; aod the same ot a second surface lias attached thereto a second agent thai Hgates a 
second moiety of said target cell, wherein said ligation by the first and second agent 
induces signal transduction in said target ccLL 

As rated previously, the surface may include a variety of components 
5 including collagen, purified proteins, purified peptides, polysaccharides, 
glycosaxrunoglycaos, and/or extracellular matrix compositions. Some polysaccharides 
that ate utilized In specific embodiments may include chiiosan, alginate, dextran, 
hyaluronic acid, and/or cellulose. Funlwr, polymers as noted above and applicable to 
all methods may be selected from polyesters, polyetbers, polyanhyd rides, 

10 poiyalkylcyanoacrylates, poIyacryJarcides, polyorthoesters, polyphosphareaes, 
polyvinylacetates, block copolymer;, polypropylene, pulytetrafluoroethylene (PTFE). 
nod/or polyurethancs und mixtures tlicrcof. 

In other aspects the methods are provided for stimulation of target cells 
by ceil surface moiety ligation and target tell concentration, comprising providing » cell 

15 populatiou comprising target cells, contacting said cell population with a surface, 
wherein said eurfucc has attached thereto one or more ligands specific for a cell surface 
moiety, applying a force tltat drives concentration of target cells and concentration of 
said cells on said surface and incubating said ceils for a period of time sufficient to 
achieve draired stimulation 

20 In related embodiments the target cells may be T-cclls, B-cells, or stem 

Cclfe. 

Olhcr aspects provide methods of inducing tatget cell stimulation to 
vivo, comprising providing paramagnetic particles to an animal, said particles having 
attached thereto, ligands specific for a target cell surface moiety that induces target cell 
25 stimulation; applying a magnetic field to a discrete region of the animal; and thereby 
inducing localization and stimulation of the target ceils bound to said particles at said 
discrete region. 

Still Other aspects arc provided which include methods for inducing 
receptor polarization in receptor bearing cells comprising providing a cell population, 
30 contacting said celt poputation with a solid surface wherein said solid surface has 
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attached thereto one or more ligartds specific tor a cell surface receptor present on at 
least a portion of said cell population awl applying a force that drive* cell concentration 
and cell surface receptor ligation. 

Other aspects include methods for inducing aggregation of cell suc&ce 
5 molecules, comprising providing a population of cells having a target cell surface 
molecule, contacting said population of cells with a solid surface, wherein said wlid 
surface has attached thereto a ligand for at least one targes cell surface molecule, 
applying a force that drives segregation of targeted cell surface molecules. 

In certain enibodimeiits die coll population comprises lymphocytes. 
10 in yet other certain embodiments the receptor Dr cell surface moiety 

binding' leads to down regulation or suppression of a ceilolar event. J&Iated 
embodiments include wherein the receptor bindbg leads to up regulation or activation 
of a cellular event, which may include,, for example, receptor mediated signal 
troBsduclion. 

15 Another embodiment of die invention envisions tlvc use of a force to 

drive concentration or orientation of cell surface moieties. 

Vet additional embodiments of the present invention provide 
phenoiypiealry tailored target cell populations and/or compositions including T-cell 
compositions. In addition, methods are provided for activating such cells hy ligating a 

20 cell surface moiety. Further provided are methods for inducing a population of T-cells 
to proliferate, comprising contacting the T-cells with a solid surface for a period of time 
of between about two hours and about nine davs, the solid surface having immobilized 
thereon a first agent and second agent, and wherein the first agent provides an 
activation signal and the second agent provides a co-stimulatory signal to said T-cells. 

25 

These and other aspects of the present invention will become evident 
upon reference to the following detailed description and attached drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure I is a plot comparing the total numbers of activated and expanded 
T-cells measured at day 8 starling with 3bout 0.5 x 10* T-cells with (XCETXERATE 
D™) or without (XCELLERATE I™) magnetio concentration and stimulation. 
5 Figure 2 is a plot comparing fold expansion of activated and expanded 

T-cetls measwed at day 8 with (XCELLERATE IF«) or without (XCELLERATE 
magoctia cott&cutratioii and stimulation. 

Figure 3 is a plot representing flow cytometry analysis of CD154 
expression comparing restimulation of T-cclls previously cultured for St days after 
10 magnetic concentration and stimulation {XCELLERATE II™] or witlwjut magnetic 
concentration and stimulation (XCELLERATE I™). 

Figure 4 is a plot representing Sow cytometry analyst* of CD 1 54 
expression following 3 days in culture comparing magnetic concentration and 
stimulation (XCELLERATE H™) with cells activated without magnetic concentration 
15 and stimulation (XCELLERATE I™). 

Figiaes 5A-5B ace plots depicting T-cell activation and expansion with 
XCELLERATE F» PBMC (5A) or PBMC having been frozen and thawed <5B) to 
initiate the XCELLERATE I™ process. 

Figures 6A-6B arc plots depicting lime course analysis of CD25 
20 expression following activation of T-cells in one donor: sample (PC071). during the 
XCELLERATE I or IT™ process- Rcstimulatiorj was performed at the 8 day mark tn - 
simulate in vivo activation. Figure 6'A, depicts CD25 expression on CIM 4 ceils, while 
Fignre 6B depicts CD25 expression on CB8 + cells. 

Figures 7A-7B are plots depicting time coarse analysis of CD1S4 
75 expression following activation of T-ceJIs in one donor sample (PC071) during the 
XCELLERATE 1 or II™ process. Restirauiatiou was performed at the S day mark to 
simulate in vhw activation. Figure 7A, depicts CD 1 54 expression on CD4* cells, while 
Figure 7B depicts CD! 54 expression on CD8 + cells, 
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Figures 8A and SB sue plots illustrating growth of human peripheral 
blood T-cclts following stiraulaUoa with anti-CD3 and anti-CD28 ^-immobilized 
beads utiltziug process set forth in Example IX. 

Figure 9 is a plot illustrating growth of human peripheral blood T-cclls 
5 following stimulation with anti-CD3 and anti-CD2i> co-irrnnobilized beads +f- 
recomhinant human 1L-2 at 10 u/ml and +/- monocyte depletion. AH cells were 
cultured in Baxter Lifecell Flasks (300ml)- S«de up.refer3 to a 300ml flask culture (No 
If^2/Monocytc depleted) that was expanded up to a Baxter Lifecell 3 Liter flask. 

Figure 10 is a plot demonstrating the kinetic analysis of cell size as 
10 determined by forwaid scatter flow cytometry profiles overtime. 

Figures 1 1 A and UB are plots representing CD2S -expression over time 
following initial stimulation with anti-CD3 and anuVCDZS co-iminobilizcd beads. 
Figure E 1A represents the expression profile of CD25 on CD<T cells, while Figure 11 B 
represents the Expression profile of CJ125 on CD8 + cclLs. 
15 Figure 12 is a plat illustrate* changes in- cell sine as detennined by 

forward scatter flow cytometry profiles over time following primary and secondary 
stimulation. 

Figures 13A and 13B are plots representing CD2S expression over time 
following primary and secondary stimulation Figure 13A represents the expression 
2a profile of CP25 on CD4* cells, while Figure 13B represents tbc expression profile of 
CD25 on CDS* cells. 

Figures 14A and 14B are flow cytometry data plots representing CD154 
expression following secondary stimulation, wherein primary and secondary 
stimulation sources were -varied, Figure 14A represent* the expression profile of 
25 CD 154 on CD4* cell s, while Figure 1 4B represents the expression profile of CD 154 on 
CDS* cells. 

Figure 15 is a flow cytometry data plot representing CD137 expression 
on all expanded T-cells in sample following secondary stimulation 

Figures 16A and 16B Are flow cytometry data plots representing CD54 
30 expression following secondary stimulation, wherein secondary stimulation sources 
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were varied. Figure I6A represents Ihe expression of CD54 on CD4* cells, while 
Figure 1 6B represents the expression of CDS4 on CD8* cells. 

Figures J7A-17D arc flow cytometry date plots rqjresentutg cell 
phenoiypes as well as CDI54 and CD137 expression XbUowiog secondary stimulation 
5 by anti-CDJ und arjti-CD28 coupled needs of T-cclls obtained from a partem with B- 
ccll chronic lymphocytic leukemia. Figures I7A and 17B represent CD4* and CDS* 
cells present la samples 13 days post-stimulation with amti-CD3 and anfi-CD28 coupled 
beads (I7A) and IS days jjost-primary stimulation and 7 days post-secondary 
simulation with anti-CD3 and anti-CD2$ coupled beads (I7B). Figures 17C.and 17D 
10 are flow cytometry data plots representing CD 154 end CD 137 expression after 
secondary stimulation of cells obtained from a patient with B-cell chronic lymphocytic 
leukemia. 

Figures 18A-1 8C are plots representing the expression over time of TL-2 
(18A), inierieron gamma (IFN- ) (18B), and IL-4 (ISC) following primary and 
U secondary stimulation of T-cells from normal donors. 

Figure* 19A-19B arc plot? representing expression over time of CD62L 
following stimulation with ami-CD3 and anti-CD28 coupled beads, 

Figure 20 is a plol depicting the percentage of CD4 or CDS celts 
following stimulation with arrti-CD3 and aoti-CD28 co-immobilized beads. 
20 . Figures 21A-21B arc plots r^resaitmje flow cytometry data as a 

function of mean fluorescence intensity of CD25 and CD154 expression, respectively 
following stimulation witii anti-CD3 and anti-CD28 co-immobilizod beads and -17- re- 
stimidaiion utilizing process in Example DC. 

Figures 22A-22B arc plots rcptescirtirtg flow cytometry analyses of 
25 CD154 staining versus control staking (e.g., background) in cells with both CD4 and 
CD8 sub-populations (22A) or CD4-enriched populations (22B), prior to ami-CD3 mid 
anti-CD2S co-immobilized bead stimulation. 

Figures 23A-23B arc plots representing ELISA analysis of TNF- (2 3A) 
and IFN- (2313) in media following stimulation of peripheral blood lymphocytes with 
30 anti-CD3 and anti-CD28 co-immobilized beads. 
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Figures 24A-24J3 arc plots representing BUSA analysis of IL-4 (24A) 
and IL-2 (24B) in media following stimulation of peripheral blood lymphocytes with 
anti-CD3 and imti~CD28 cc-iiranobilizcd beads. 

Figure 25 is a plot depicting increase in T-celi bizb following stimulation 
5 of peripheral blood lymphocytes wiih anti-CD3 and an*i-CD28 co-imnwbilized beads 
and using forward scatter analysis. 

Figures 26A-26L arc bar graphs representing flow cytometry data of 
CD62L expression (mean fluorescence intensity, MFR (26A), CD4«<1 (MFl) (2GB), 
CD25 (MFI) (2<5C)» CD69 (MFI) (26D), CD 154 (MFl) (2GE), forward light scatter 
10 . (size) (26F). viability (% Jive gate) (260); all following stimulation with aoti-CD3 and 
anti-CD28 co-immobilized beads and ic-sti mutation with the same at day 8- Figures 
26H-26L depict CD62L, CD69, CD49d, CD154, and CD2S at 4 and 18 hours post- 
stimwlalion, respectively. 



L5 DETAILED DESCEJPTION OF T11E INVENTION 

Prior to setting forth the invention, it may be helpful to an understanding 
thereof to set- forth definitions of certain terms that, will be used hereinafter, 

Hie term "biocompatible", as used herein, refers to the property of being 
piedonunantly non-toxic lo Jiving cells. 

20 The term "stimulation", as used herein, jefcrs. to a primary response 

induced by ligation of a cell surface moiety. For example, in the context of receptors, 
such stimulation eataiJs tlie ligation of a receptor and a subsequent signal transduction 
event With respect to stimulation of a T-cell, such stimulation refers to the ligation of 
a T*ceU surface moiety that in one embodiment subsequently induces a signal 

25 transduction event, such as binding the TCR/CD3 complex. Further, tbe stimulation 
event may activate a cell and up or downregulale expression or accretion of a molecule, 
such as dov/nregulation of TGF-J3. Thus, ligation of cell surface motcu'ea* even tn the 
absence of a direct signal transduction event, may result In the reorganization of 
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cytoskdcful structures, or in the coalescing of cell surface moieties, each of which 
could serve to enhance, modify, ur alter subsequent cell responses. 

The term "activation", as used herein, refers to the slate of a celt 
following sufficient ceil surface moiety ligation to induce a noticeable morphological 
5 change. Within the context of T-cells, such activation, refers to the state of a i'-celi that 
has been sufficiently stimulated to induce cellular proliferation. Activation of « T-cell 
may also induce cytokine production and performance of regulatory or cytolytic 
effector functions. Within the context of other cejls, this term infers cither tip. or down 
regulation of a particular physico-chemical process. 

10 The term "force", as used herein, refers to an artificial or external force 

applied 1o the cells la he stimulated that induces cellular concentration and. 
concentration of cells with the agent that binds a cell surface moiety. For example, the 
term "force" includes any force greater than gravity (Le. t ip addition to gravity and not 
solely gravitatioiwil force) that induces cell concentration and/or cell sar&ce moiety 

IS ligation. Such forces include transmembrane pressure such as filtration, a hydraulic • 
force, an electrical force, an acoustical force, a centrifugal force, or a magnetic force. 
Ideally, live force ulilwed drives the concentration of the target cell of interest with an 
agent that Jigates a cell surface moiety. In various contexts, the force can be pulsed, 
i.e., applied and reapplied u magnetic force could be turned off and on, pulsing the 

20 ponulation of cells in combinstjoo with a paragmagrwtie particle). 

The term "simultaneous", as used herein, refers to the fact that inherently 
upon concentrating cells at a surface that has cell sur&ce naoiety binding agents 
attached thereto, results in cowxntration of cells with each other and with the surface, 
thus iigands (/.e., agents). . However, the use of (be term "simultaneous" docs not 

25 preclude previous binding of the target cells with a surface having cell s\uface moiety 
binding agents attached thereto, as concentration and further iigacd binding occurs 
simultaneously at the coiweruration surface. For example, within the context of T-ceJI 
activation, the T-ceUs may be exposed to a surface such as a paramagnetic bead having 
ami-CD3 and anti-CD28 antibodies attached thereto and subsequently concentrated by a 
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magnetic field. Tlius, in this context while ceils and beads have previous contact and 
tigatioii, nevertheless, during concentration of cells additional ligation occurs. 

The term "target cell", as used berem, refers to any cell that is intended 
to he stimulated by cell surface moiety ligation. 
5 An "antibody", as used herein, include?} both polyclonal and monoclonal 

antibodies; primatizsd {e.g., humanized); murine; mouse-human; mouse-primate; and 
chimeric; and may be an Intact molecule, a fragment thereof (such as scFv, Fv, Fd» Fab, 
Fab 5 and Ffcb)^ fragments), or rnultimers or aggregates of intact molecules and/pr 
fragments;. and o>ay occur iiinature or he produced, by immunization, synthesis or 

10 genetic engirwering; an "antibody fragment," as used herein, refers to fragments, 
derived from or related to an antibody, which bind antigen and which in some 
embodiments may he deriv«tked to exhibit structural features that facilitate clearance 
and uptake, e.g., by the incorporation of galactose residues. This includes, e.g., F(ab), 
F(ab)S, scFv, light chain variable region (Vj.), heavy chain variable region (Vh). and 

1 5 combinations thereof. 

The term ''protein", as used herein, includes protons, polypeptides and 
peptides; Rnd may be an intact molecule, a fragment thereof, or rnultimers or aggregates 
of intact molecules and/or fragments; and may occur in nature or be produced. e.g.. by 
synthesis (including chemical and/or enzymatic; or genetic engineering. 

20 The term "agent", "hgand" or "agent that binds a cell surface mofely", 

as used herein, refers to a molecule that hinds to a. defined population of cells. The 
agent may bind airy cell surface moiety, such as a receptor, an antigenic determinant or - 
other binding site present on the target cell population. 'lhc agent may bo a protein, 
peptide, antibody raid antibody fragments thereof, fusion proteins, synthetic motecnlBj 

25 an organic molecule (e.&, a small molecule), or the like. Within the specification and 
in the context of T-cell stimulation, antibodies are used as a prototypical example of 
such an agent. 

The terms "agent that binds a cell surface moiety" and "celi surface 
moiety", as used herein, arc used in the context of a ligand/anti-ligand pair. 
30 Accordingly, these molecules should be viewed as a oomplcracntary/anti- 
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complementary set of molecules tiwt demonstrate specific binding, generally of 
relatively high affinily. 

A "co-stimulatory signal", us used herein, refers to a signal, whieh in 
combination with a primary signal, such as TCR/CD3 ligation, leads to T-ceU 
5 proliferation. 

A. "iijj^jctd/aati-iigand pair", as used herein, refers to a 
compleraentary/arm^mpleracntary sei of molecules that demonstrate specific binding, 
generally of relatively high affinity. Exemplary ligand/aoti-Jigaiid pairs 
enzyme/inhibitor, Iiaptcn/antibody, lecrin/carbohydfate, ligand/jecepfoc, and 

1 0 biotin/avidin or streptavidin. Wrthin th* context of the presort invention speciticatioa 
receptors, and other cell surface moieties are anti-ligands, while agents (e,g, , antibodies 
and antibody fragments) reactive therewith, are considered ligtmds. " 

"Separation" as used herein includes fuiy means of substantially 
purifying one component from another by filtration or magnetic attraction). 

L5 "Quiescent" as used herein, refers to a cell state wherein the cell is not 

actively proliferating. 

A "surface", as- used herein, refers to any surface capable of having an 
agent attached thereto and includes, without limitation, metals, glass, plastics, co- 
polymers, colloids, lipids, cell surfaces, and the like. Essentially any surface ihat is 

20 capable of retaining an agent bound or aitaclwd thereto. 

One aspect of the present invention is directed to the surprising finding • 
that the combination of a force which induces the concentration of cetls and ligation of 
cell surface moieties results in a profound enhancement in stimulation of these cells. In 
the prototypic example set forth, herein, T-cells arc utilized. However, one of skill in 

25 rite art would readily conclude thai the present invention has broad applicability to any 
cell type where cell surface moiety ligation or aggregation is desired or where such 
binding leads to a subsequent cellular signaling event (<:.#., receptors), While not 
wishing to be bound by theory, the present invention may function by taking advantage 
of a phenomenon involving lipid rafting and/or receptor polarization. The phenomena 

30 are similar in that they suggest either irutiation/erjhancernent of signal transduction by 
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the aggregation of lipid rafls comprising cell surface moieties or enhanced signal 
transduction due to localization (i.e.. poiarization) of receptors at one, or even several 
area<s) of a cell. Thus., not only does such cell surface moiety ligation lead to 
unexpectedly robust pell activation and proliferation in T-celb but can also be applied 
5 to magnifying the signal transduction event of many celt types. Thus the present 
invention could be used in combination with an implantable device to induce a signal 
transduction event la a particular location in the body, used to cx \t\>o stimulate cells for 
subsequent infusion into a patient, and uswl to substantially enhance the study of signal 
transduction events in cells by amplifying sigual transduction signals, thereby aiding in 

10 sweeping for drugs that affect such transduction events G-uoupled protein 

receptors, related to schizophrenia, slosp, and other neurological indications?; Fc 
fragment receptors on mast cells and basophils related to the allergic response). 
Accordingly, within the content of T^cells, the present invention provides a variejy of 
unexpected advantages, first it eliminates the need for a separate monocyte-depletion 

15 . step osmg "uncoated" panicles, simplifies expansion of T-cells by i^uiring less cell 
transfers and leas reagents, increased level of T-cell activation during activation 
process, reduces time and labor involved in the processing of the cells, reduces the cost 
of ro&nuraclurms. and increases the flexibility of scheduling patient processing and 
infusions. . 

20 lu au additional aspect of the present invention, a first and second or 

inure surfaces are utilized with or without ligancls/agents bound thereto. In this 
embodiment, the various sttr&ccs may have the same or different agents attached 
(Jjcrcto for binding cell surface moieties of target cells. For example, a paramagnetic 
bead may hnve attached thereto an antibody far a rceeptoj on a target cell and such 

25 .beads may be mixed with a population of cells containing the target cell. Further, the 
cell population may be mixed with a second or more bead with die sain© or different 
cell surface moiety binding agents attached thereto. Upon force induced concentration, 
the beads and cells arc brought together m a smaller volume and thus signaling is 
magnified. In another example, paramagnetic beads that have an agent specific for a 

30 carbohydrate or other non-receptor cell surface moiety attached thereto are mixed witb 
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a population of cells containing the target cell. A magnetic field is then used to draw 
the bend attached cells to another surface that has receptor Hgating agents attached 
thereto. Thus, the signal transduction inducing agent Is on the second surface. Tn yet. 
another example, aa agent that binds a cell surface moiety of target eel I may be ttttached 
5 tea particle large cmough to be retained in a rnesh or filter that itself may have ligands 
attached thereto. 

As noted above, the present invention provides methods for stimulating a 
cell population by simultaneously concentraliiig and ligating moieties on <h; surfaces of 
the celts in dint population. Contacting a cell population with an agejat (tf.g., a Ugand) 

1 € that binds to a cell surface moiety can stimulate the cell population. The ligasd may be 
in solution but also may be attached to a surface. Ligation of cell surface moieties, such 
as a receptor, may- generally induce a particular signaling pathway. Recent studies 
suggest that for signaling to occiv, critical concentrations of lipid rafts containing the 
requisite receptors must aggregate. By way of example* raft aggregation may be 

15 ■ fecilitated tn vfw> or in vitro by attaching ligands for particular coll surface moieties to . 
paramagnetic particles, exposing the ligand-bearing particles to the cell?, and shortly 
thereafter or simultaneously applying a force, such as a magnetic field to assist 
polarizing the jjgated moieties (e.g.. receptors) and concentrating cells in a small 
volume. The application of a magnetic force concentrates the ceils as well as 

20 concentrating the cells with the surface having agents attached thereto that lixatc cell 
surface moieties, thereby bringing greater contact of the cells with, the ligands, resulting 
in accelerated and more parent activation. Many applications of the piesent invention 
are possible, for example., if colls have low numbers of and/or dysfunctional receptors, 
the method may sufficiently concentrate such receptors in the lipid rafts to overcome 

25 such defects and to permit proper signaling activity. One example of such cell surface 
repertoire correction is in patients with certain types of leukemia, wherein prior to cell 
surface moiety stimulation with a peris such as anti-CV)3 and anti*Cl>2g antibodies 
several normal cell surface roasters axe unusually low, such as the CD3/TCR complex. 
By stimulating these cell populations with agents such as anti-CD3 and ami-CD28 

30 antibodies, the cell surface macbers of these cells return to a level that appears normal 
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and as such can provide a more robust product for cancer therapy when returned to the 
patient In yet other' applications of this invention, cell* may be efficiently concentrated 
and activated,, including inducing receptor polarization, thereby maximizing receptor 
signaling events. Such applications have broad utility including the use in screening 
S assays directed at receptors or by collecting cellular rafts on the surface of a ceil to 
induce activntion auch as inducing apoplosis by Hgating Fas or- like molecules in a 
tumor cell 

Jn one example of such screening assays, one could use G-coupled 
protein receptor bearing cells Had contact them with agents that bind thereto* these 
10 agents being bound to a surface that allows force induced concentration. Accordingly, 
as the receptors raft together the signal transduction event would be amplified. This 
' could be important in the study of .signal transduction events that are very low level in 
typical experiments and thus screening for drag compounds to inhibit or sometow 
modify such signal transduction events. 

15 A. Stimulation Of A Cell Population 

The methods of the present invention relates to the stimulation of a target 
ceil by introducing a ligand or agent that binds to a cellular moiety, Inducing a cellular 

• event. Binding of the 1 igand or agent m the cell may trigger a signal ing pathway that j n 
turn activates particular phenotypk or biological changes iu the cell. Tbe activation of 

20 the cell may enhance normal cellular functions or initiate normal coll functions in an ■ 
abnormal cell. The method described herein provides stimulation by forcing 
Concentration of tire cells together with the ligand or agent that ligates a cell surface 
moiety. Stimulation of a cell may be enhanced or a particular cellular event may be 
stimulated by introducing a second agent or ligand thirt ligates a second cell surface 

25 moiety. This method may be applied to any ceil for which ligation of a cell surface 
moiety leads to ft signaling event. The invention further provides means for selection or 
eulturing the stimulated cells. The prototypk example described is stimulation of T- 
eeils, but one of ordinary skill in the art will readily appreciate that the method may he 
applied to other ceil types. By way of example, cell types that may be stimulated and 
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selected include fibroblasts, neuroblasts, hematopoietic stem cells and hematopoietic 
progenitor cells (CD34 4, cells), mesenchymal stem cells, dendritic ceils, cytolytic T- 
cells (CDS + cells), other leukocyte populations, pturipotent stem ce\te t multi-potent 
stem ceils, islet cells, etc. Accordingly, the present invenhoti also provides populations 
5 of cells resulting from this metliodology as well as cell peculations having distinct 
phenotypical characteristics, including T-cclls with specific phenotypic characteristics. 

As noted above a variety of cdl types may be utilized within the context 
of the present invention. Fw example, cell types such as B cells, T-eells, NK. cells, 
other blood cells, neuronal cells, glandular (awiocrinii) celts, bone- framing cells 

10 (osteoclasts, etc.), germ cells (e.g., oocytes), epithelial cells lining reproductive organs, 
and others may be utilized. Cell surface moiety-ligand pahs could include (but ant 
exclusively): T-cell antigen receptor (TCR) and anti-CD3 mAb, TCR and major 
histocompatibility complex (MllC) I antigen, -TCR. and supcrantigens (<s.g,, 
staphylococcal euterotoxiti B (S£B), toxic shock, syndrome toxin (TSST), etc.),, B cell 

15 antigen receptor (BCR) arid iinti-Ig, BCR. and LFS, BCR. and specific antigens 
(univalent or polyvalent), "NIC receptor and anti-NK receptor antibodies, FAS (CD9S) 
receptor and FAS ligaud, FAS receptor and anti-P'AS antibodies, CDS4 and anti-CD54 
antibodies, CD2 and anti-CD2 tiritibodies, CP2 and LFA-3 (lymphocyte function 
related aaOgen-3), cytokine receptors and their respective cytokines, cytokine receptors 

20 and anfi-cytokine receptor armbodios, TNF-R (tumor necrosis factor-receptor) family 
members and antibodies directed against them, TNF-R. family members and their 
respective ligands, adhesion/homing receptors and their Ugands, adhesion/honurig 
receptors imd autibedies ayainst them, oocyte or fcrtiliyed oocyte receptors and their 
Ugands, oocyte or iertilized oocyte receptors and antibodies against them, receptors on 

25 the endometrial lining of uterus and their ligands, hormone receptors and their 
respective hormone, hormone receptors and antibodies directed against them, and 
otticrs. 

The nature of the binding of a receptor by a ligaod witi citiicr result in 
the mulUmerization of the receptors, or aggregation/orientation of the receptors, such 
30 that signaling or cell response is accelerated, improved, or otherwise altered bo as to 
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confer a particular benefit, such as eel) division, cytokine secretion, cell migration, 
increased ceU-ceil interaction, etc. 

Two examples ate given below that illustrate how such ^ 
mdtimerization, aggregation, cr controlled rcoricitfation of cell surface moieties could 
5 be of practical benefit 

In one example, normal T-celi activation by antigen and antigen 
presenting cells usually results in aggregation of TCR rafts, cyioskelcral reorganization, 
polarization of "activation" signals and celJ division, for example. Using man-made 
approaches, such as those described herein, id the absence of "normal" in-vivo T-eell 

10 activation, one could accelerate, improve, or otherwise affect the functions described 
above, in particular dirough the accelerated, controlled, and spatially oriented ligation 
pf TCR and CD28. Benefits could be improved cell expansion in vitro resulting in 
higher numbers of infuscabie and more robust cells for diarapeutic applications. Other 
benefits could be improved receptor "aggregation" for cells with defecta, such as lower- 

15 than-rtormai ICR density on the cell surface. Similarly, in vivo applications could be 
beneficial where specific T-eell populations need to be activated, sucii as tumor-specific 
T-cells at tumor sites. Improved receptor aggregation and orientation coutd provide an 
activation signal otherwise difficult to obtain for functionally tolerized T-cells. Further, 
such activation could be used within the context of antigen specific T-eells, In this 

20 regard T-cells from a tumor could be isolated find expanded and infused into the patient 
Similarly, T-cells exposed to an antigen either In vivo or In vitro could be expanded by 
the present racrhodologies. 

In another cxamp ic, improved induction of cell death occurs via (he FAS 
pathway: The ability to accelerate the multiraerization of FAS, spatially orient 

25 "activated" FAS on target cell surfaces, or to promote a cumulative FAS ligation that 
would otherwise be unachievable, could provide significant benefit in vivo, particularly 
for treating cancer, sutoimaaone responses, or graft-versus-host disease. For example, a 
tumor cell may express low level? of FAS in vivo, and the host may express low levels 
of FAS-L at tumor sites (due to suppressive cytokines, etc.). Due to these low levels, au 

30 adequate FAS signal cannot be generated, allowing for tumor survival and Growth, One 
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possible way to overcome this FAS/FAS-ligaad deficiency couJd be to target 
tumors/tumor sites with monovalent or multivalent Uganda for FAS {FAS-J* arrobodies, 
etc.), bound to paramagnetic particles. Application of a strong magnetic field using 1he 
present at tumor sites (e.g., melanoma, Kaposi's sarcoma, squamous cell rssck- 
5 carcinomas, etc.) could provide for the spacial orientation of the paramagnetic particles 
at tumor sites as the particles bound FaS on tumor cells, adapted for receptor activation 
and/or T-oell activation and expansion. Increased FAS aggregation accompanied by 
signal polarization might provide adequate signal to now induce cell death in the tumor 
ceils, 

10 In one particular embodiment of the invention,* Tee)) population may 

be stimulated by simultaneously conccmratijig and lighting die aur&ces of the T-cells. 
En one aspect of Ihe present invention, antibodies to CD3 and CD28 are MMmmobili7.ed 
on a surface. A preferred surface for such immobilization includes particles, and in 
certain aspects, beads, such as parauia&nctic beads. In another aspect of the present 

15 Invention, any Ijgand tliat binds the TCK/CD3 complex and initiates a primary 
stimulation signal may be utilized as a primary QCttYATton agent immobilized on the- 
surface. Any ligand that binds CD2S and initiates the CD28 signal transduction 
pathway, thus causing CO-Stinrotau'on of the cell with a CD3 ligand and enhancing 
activation of a population of T-wslk, is a CD2S Ugand and accordingly, is a cc- 

20 stimulatory agent within the context of tlte present invention. In a further aspect of the 
invention, a force is applied to the mixture of T-ccHs and aDti-CD3 imd «nti-CD28- 
coatcd surfaces to concentrate the T-cells, tlius maximizing T-c«B surface .ligation. 
While in one particular embodiment the concentration force is magnetic force applied 
where the anti-CD3 and anri-CD28 coated surfaces are paramagnetic beads, otber 

25 means to bring the cells and the Uganda together in a concentrated rashion are available 
in the art. Such methods of stimulating a T-celi population provides significant bead- 
cell and/or cell-cell contact that induces surprisingly greater activation, and/or 
proliferation of T-cclls. Furthermore, the inventive methods alter the cell surface 
marker profile wherein the activated T-ceUs express cell surface markers that indicate a 
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more normal phenotype and less variable fi rtal product compared to the profile of the T- 
cclla when first isolated from a subject with a disease. 

/. IJie Primary Signal 

The biochemical events responsible for ex vivo T-cell stimulation arc set 
5 forth briefly below. Interaction between the TCR/CD3 complex and antigen presented 
in conjunction with either MHC class I or ctoss n molecules on an antigen-presenting 
cell initiates a series of biochemical events termed autigen-specific T-cell activation. 
Accordingly, activation of T-cclls car) be accomplished by stimulating the T-cell 
TCR/C03 complex or by stimulating the CD2 surface protein. An anti-CD3 

10 monoclonal antibody can be used to activate a population of T-cells via the TCR/CD3 
complex. A number of auti*humiui CU3 monoclonal untibodics are commercially 
available, exemplary arc OJCn. prepared from hybridoma cells trained from the 
American Typi; Culture Collection, and monoclonal antibody GLSK. Similarly, 
stimulatory forms of anri-CD2 antibodies are known and available. Stimulation through 

IS CD2 with aoti-CD2 antibodies is typically accomplished using a combination of at least 
two different anu-CD2 antibodies. Stimulatory combinations of anti-CD2 antibodies 
that have been described include the following: the Tl 1 .3 antibody in combination with 
Ihc Tl 1.1 or Til .2 antibody (Meuer et ai, Cell 36:W7-m, 1 984), and the 9.6" antibody 
(which recognizes the same epitope us TIM) in combination with the 9-1 antibody 

20 (Yang et aL> J. Immunol. 137:1097- 1 100, 1986). Other antibodies that bind to the same 
epitopes as any of the above described antibodies can also be used. Additional 
antibodies, nr combinations of antibodies, can be prepared and identified by standard 
techniques, 

A primary activation signal can also be delivered to a T-ceJl through 
25 other mechanisms, for example, a combination that may be used includes a protein 
kinase C (PKC) activator, such as a phorbo! ester (e.g., pborbol myristate acetate), and a 
calcium ioziophorc (e.£., iouoinycin, which raises cytoplasmic calcium concentrations), 
ot the like. Tbe use of such agents bypasses the TCR/CD3 complex but delivers a 
stimulatory signal to T-cells. Other agents acting as primary signals may include 
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natural and s>mtbetic ligands. A natural ligand may include MUC wilh or without a 
peptide presented, Olhcr ligand* may include, but are not limited to, a peptide, 
polypeptide, growth factor, cytokine, chemokine, glycopeptide, soluble receptor, 
steroid, hormone, mitogen, such as PHA, or ether superantigais. Within the context of 
5 the present invention, the use of concentration and stimulation may result In such high 
receptor polarization that no secondary signal is required to irtduce proliferation of T- 
ceiJs. 

Id other embodiments, signal transduction events of any Wad may be 
magnified or analyzed by utilizing the current invention. For example, G protcin- 
1 0 coupled receptors may stimulated and measured using the craccntratioa methods of the 
prescni invention. 

2. The Secondary Signal 

While Stimulation of the TCR/CD3 complex or CD2 molecule appears to 
be required for delivery of a primary activan'oft signal in & T-eell, a Dumber of 

15 molecules on the surface of T-cells, termed accessory or uo-stfnwlatory molecules* have 
been implicated in regulating the transition of a resting T-cell to blast transformation, 
and subsequent proliferation and differentiation. Thus, in addition lo the primary 
activation signal, induction of T-cell responses requires u second, co-stimulatory signal- 
Ono sucH co-stimulatory or accessciy molecule, CD28, is believed to initiate or regulate 

20 u signal transduction padiway that is distinct from any stimulated by die TCR. complex. ' 

Therefore, to enhance activation and proliferation of a population of T- 
cells in the absence of exogenous growth factors or accessory colls, an accessory 
molecule on. the surface of the T-cell, such as CD28, is stimulated with a ligand that 
binds the accessory molecule. In one embodiment, stiajulatioD of the accessory 

25 molecule CD28 and T-eell activation occur simultaneously by contacting a population 
of T-ce)ls wilh a sui&ce to which a ligand that binds CD3 and a ligand mat binds CD28 
ajc attached. Activation of the T-ccHls, for example, with an anti-CD} antibody, and 
stimulation of the CD2S accessory molecule results in selective ptoUferan'en of CD4 + 
T-cetK 
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Accordingly* one of ordiuary skill in the art will recognize that any 
agent, including an anli-CD28 antibody or foigracnt thereof capable of cross-linking the 
CD28 motecufc, 01 a natural Itgand for CD28 can be used to stimulate T-ccHs. 
Exemplary anti-CD2K antibodies or fragments thereof useful in the context of the 
5 present invention include monoclonal, antibody 93 (lgG2„) (Bristol-Myers Squibb, 
Princeton, WJ), monoclonal antibody (TgGl), 15E8 (hjGl), 248.25.2 (IgM), 

and EX5.3D10 CJgG2») (ATCC HB11373). Exemplary natural Uganda include the B7 
family of proteins, such as B7-1 (CD80) and B7-2 (CD86) (Fiecdman et al, J. 
Immunol ;37:3260-32<57, 1987; Freeman et al, J. Immunol 7^:2714-2722, 1989; 

10 Freeman et aL t J. Exp. Med / 74:625-631, 1991: Freeman et aL, Science 252:909-91 1, 
1993: Azuma et at, Natw-e 366:76-79, 1993; Freeman et at, J. Exp. Med /7#:2IS5- 
2192, 1993). In addition, binding homologies of a natural ligand, whether native or 
synthesized by chemical or recombinant techniques, can also be used in accordance 
With, the present invention. Other agents acting as secondary signals may include 

15 natuml and synthetic ligonds. Agents may include, but are not limited to, other 
antibodies or fragments thereof, a peptide, polypeptide, growth, factor, cytokine, 
chemoIuBe, glywpeptide, soluble receptor, steroid, hormone, mitogen, such as PflA, or 
other superantigeas. 

In a further embodiment of the inventioii, activation of a T'cell 

20 populatjini may be enhanced by co-stimulation of other T-cell integral membrane 
proteins. For example, binding of the r-cell integrin LFA-1 to its natural ligand, 
1CAM-1 , may enhance activation of cells. Another coll surface molecule that may act as 
.a co-stimulator fcr. '/'-cells is VCAM- 1 (CD 106) that binds very-Jate-aa%eti-4 (VLA-4) 
onT-cells. 

25 One of skill in the art will appreciate that cells Other thmi 'i'-ceils maty be 

stimulated by binding of an agent that ligates a cell surface moiety and induces 
aggregation of the moiety, which in turn results in activation of a signaling pathway. 
Otfcct such eeJl surface moieties include, but are not limited to, GPl-anchored folate 
receptor (CD59), human IgH receptor {FceRi receptor), BCR, EGF receptor, insulin 

3 0 receptor, ephrin B 1 receptor, acurotropbin, glial-ceit derived ceutrophic factor (GNDF), 



(101) 



JP 2004-500095 A 2004. 1.8 



W<> 01/&2895 PCMISIimitM 



hedgehog and other cfaoksteroM inked and palmitoylatcd proteins, H-Ras, integrins, 
endothelial nitric oxide synthase (eNOS), FAS, members of the TKF receptor family, 
OPf-anchored proteins, doubly acylatcd proteins, such as ihe STC-iamily kinases, the 
aiphs-subunit of heteroirimeric G proteins, and oytoskeletal proteins. 

5 B. Exhansion Of T-Cell Population 

In one aspect of the present invention, ex v/w T-eell expansion can be 
per-Fonoed by isolation of T-colls and subsequent stimulation. In one «n»bodhnent' of 
die invention, the T-cells may be stimulated by a single agent. In another 'embodimentj 
T-cells ace stimulated with two agents* one that induces a primary signal and a sctond 

10 that is a co-srimulatory signal. Ligands useful for stimulating a single sigoal or 
stimulating a primary signal and an accessory molecule that stimulates a second signal 
may be used in soluble form, attached to the surface of a cell, or immobtltyjed on a 
surface as described herein. A ligand or agent that is attached to a surface serves as a 
"surrogate" antigen presenting cell (APC). In a preferred embodiment both primary 

15 and secondary agents are co-immobiJiaed on a surlace. In one embodiraenl, the 
molecule providing the primary activation signal, such us a CDS iigand, and the co- 
surnukiory molecule, such as a CD2S ligan<5, are coupled to the same surface, for 
example, a particle. Further, us noted earlier, one, two, or ruorc stimulatory molecules 
may be used on the same or differing surfaces. 

2ti ■ Prior to expansion, a source of T-cells is obtained from a subject. The 

term "subject" is intended to include living organisms in which an immune response 
can be. elicited (e.g., mammals). Examples of subjects include humans, dogs, cats, 
mice, tats, and transgenic species thereof. T-cells can be obtained from a number of 
sources, including pwipheral blood mononuclear celh, bone marrow, lymph node 

25 tissue, spleen tissue, and turners. Preferably, colls from the circulating blood of an 
individual are obtained by apheresis or leuJcapheresis. The apheresis product typically 
contains lymphocytes, including Tceils, monocytes, granulocytes. B cells, other 
nucleated white blood cells, red blood cells, and platelets. In one embodiment, the cells 
collected by apheresis may be washed to remove die plasma fraction aid to place the 
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cells in an appropriate buffo- or media for subsequent processing steps. In one 
embodiment of the invention, the cells are washed with phosphate buffered saline 
(PBS). In an alternative embodimeot, the wash solution lacks calcium and may tack 
magnesium or may lack many if not all divalent cations. Agate, surprisingly, initial 
5 activation steps in tie absence of calcium lead tu magnified activation- As those of . 
ordinary skill in the art would readily appreciate a washing step may be accomplished 
by methods known to those in the art, such as by using a semi-automated "flow- 
through" centrifuge (for example, the Cobe 2991 cell processor, Baxter) according Co 
the manufacturer's instructions. After washing, the cells may be resuspended in a 

10 variety of biocompatible buffers, such as, for example, Ca-free, Mg-fVee PBS. 
Alternatively, the undesirable components of the aphcrcsis sample may be removed and ■ 
die cells directly jesuspended in culture media. 

In another embodiment, T-ceUs are isolated from peripheral blood 
lymphocytes by lysirig the red blood cells and depleting the monocytes, for example, by 

15 centrifugaiion through a PErlCOLL'** gradient. A specific subpopulation of T' cells, 
sueh as CW.lt, CD4\ CDS*, CD4SRA\ and CD45itO"T-cclls, can be further isolated 
by positive or negative selection techrriqucs. For example, enrichment of a T-cell 
population by negative selection can be accomplisl)cd with a twinbi nation of antibodies 
directed to surface markers imique to the negatively selected cells. A preferred method 

20 is cell sorihig and/or selection via negative magnetic iimmaioadhcrence or flow 
cytometry that uses a cocktail ofmoaocloruil antibodies directed to cell surface markers 
present on the ceils negatively selected. For example, to enrich for CD4 + cells by 
negative selection, a monoclonal antibody cocktail typically includes antibodies to 
ODI4, CD20, CDllb, CMo", RLA-DR, and CDS. 

25 With respect to monocyte depletion noted above, monocyte populations 

{i.e., CD14* cells) may be depicted from blood preparations prior to ex viva expansion 
by a variety of methodologies* including anri-CDI4 coated beads or columns, or 
utilization of the phagocyfotic activity of these cells to facilitate removal. Accordingly, 
in one embodiment, the invention uses puramagnetio particles of a size sufficient to be 

30 engulfed by pbagocyUitiv monocytes. In certain embodiments, the paramagnetic 
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particles arc commercially available beads, tor example, those produced by Dynal AS 
under the trade name Dynabcads'x. Exemplary Dyirabeads™ in this regard arc M-280, 
and M-500. Id oik aspect, other non-specific cells am removed by coating the 
paramagnetic particles with "irrelevant" proteins (e.g., serum proteins or antibodies). 
5 Irrelevant proteins and antibodies include those proteins and antibodies or fiagmeots 
thereof that do not specifically target tbe T-cclis to be expanded In certain . 
embodiments the Irrelevant beads include beads coated with sheep anti-mouse 
antibodies, goat anti-mouse anttbodiesv and human serum albumin. 

In brief such depletion of monocytes is performed by preincubating 

10 ficolled whole blood ox apheresed peripheral blood with a one of more varieties of 
irrelevant or uon-antibody coupled paramagnetic particles (approx. 1 vial of beads or 
4x10 s beads to one batch of cells (typically fiom about SxlO 8 to about 2xlO l<> cells) for 
about 30 minutes to 2 hours at 22 to 37 degrees C, followed by magnetic removal of 
cells which have attached to ur- engulfed the paramagnetic particles. Such separation 

15 can be performed using standard methods available in the ait For example, any 
magnetic separation methodology may be used including a variety of which are 
commercially available, (eg., DYNAL* Magnetic Particle Concentrator (i>YNAL 
AtPC 4 ")). Assurance of requisite depletion can be monitored by a variety of 
methodologies known to those of ordinary skill in the art, including flow cytometric 

20 analysis of CPU positive cells, before and after said depletion. 

Another method to prepare the T-ccJIs for stimulation is to freeze the , 
cells after the washing step, which does not require the monocyte-reraoval step. 
Wishing not to be bound by theory, the freeze and subsequent thaw step provides a 
more uniform product by removing granulocytes and to sotufi extent monocytes in the 

25 ceil population. After the washing step that removes plasma and platelets, the cells may 
be suspended in a freezing solution. While many freezing solutions and parameters are 
known in die art and will be useful in this context, one method involves using PBS 
containing 20% DMSO and 8% human serum albumin, or other suitable cell freezing 
media, the cells then are frozen to -80°C.at a rate of 1" per minute and stored in the 

30 vapor phase of a liquid nitrogen storage tank. 
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The cell population may be stimulated as described herein, such us by 
contact with an anti-CD3 antibody or en antt-CD2 antibody immobilized fsrt a surface, 
or by contact with a protein kinase C activator bryoslatio) in conjunction with a 
calcium ionopfaore. For co-stimulation of an accessoiy molecule on the surface of the 
5 T-cells, a Ugand that bmds the accessory molecule is used For example, a population - 
of CD4 f cells can be contacted with an anti-CD3 antibody and an arrti-CD28 antibody, 
under conditions pppropriote for stimulating proliferation of the T-cells. Similarly, to 
stimulate proliferation of CDS* T-cells, an an?t-CD3 antibody and the monoclonal 
antibody KS5.2DM (ATCC) can be used as cm otlvcr methods commonly known in the 

10 art (Berg et ai, Transplant Proc J0<8):397S-3977, 1998; Hasuwn ut «/., J. Exp. Med. 
190{V)X$ 19-132S, 1999; Garlanded/., J. Immurtol Meth 227(t-2):53-63, 1999). 

The primary stimulatory sigrud aad the co-stimulatory signal for the T- 
ccll may be pro\ided by different protocols. For example, the agents providing each 
signal may be in solution or coupled to a surface. When coupled to a surface, the 

15 agents may be coupled to the same surface (U., in "cis" formation) or to separate 
surfaces (It?.> in ''trans" formation). Alternatively, one agent may be coupled to a 
surface and the other ogeut in solution, in one embodiment, the agent providing the co- 
stimulatory signal is bound to a cell surface and the agent providing the primary 
activation signal is in solution or coupled to a surface. In a preferred embodiment, tlie 

20 two agents aic immobilized on beads, either on the same bead, Le. , "cis," qe to separate 
beads, i.e., "trans." By way of example, dje agent providing the primary activation 
signal is an anti-CD3 antibody and the agent providing the co-stimulatory signal is an 
anli-CD2R antibody; and both agents arc co-immobilized to the same bead in equivalent 
molecular omoxints. In one embodiment, a 1 :1 ratio of each antibody bound to the 

25 beads for CD4 + T-cei! expansion and T-cclL growth is used. However, ratios of particlea 
to cells Jrom i :S00 to 500: l and any integer values in between may be used to stimulate 
T-cells or other target cella As those of ordinary skill in the art can readily appreciate, 
the ratio of particle to cells may dependant on particle size relative to the target cclL 
For example, small sized beads could only bind a few cells, while larger beads could 

30 bind many. In certain embodiments the ratio of ceBs to particles ranges from 1: 100 to 
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100:1 and any integer values in-between and in further embodiment* the ratio 
comprises 1:9 to 9: 1 and any integer virtues in between, can also be used to stimulate T- 
cells. The ratio of aati-CDS- and anti-CD2R-ccrupfcd beads to T-ceHls that result in T- 
celi stimulation can vary as noted above, however certain preferred values include at 
5 least 1:4, 1:3, 1:2,2:1, 3:1,4:1 to ml, with one preferred ratio being at least 2:1 beads 
per T-cell. 

Using certain methodologies it may be advantageous to maintain long- 
term stimulation of a population of T-oells followng the initial activation and 
stimulation, by .separating the T-cdUs from the stimulus after a period of about 12 to 

10 about J 4 day*. The rate of T-cell proliferation is monitored periodically (e.g. 7 daily) by, 
fox example, examining, the size or measuring die volume of the T-cclls, such as with a 
Coulter Counter. In tins regard, a resting T-ceil has a mean diameter of about 6.8 
microns, and upon initial activation and stimulation, in the presence of the stimulating 
Hgand, the T-cell mean diameter will increase to over 12 microns by day 4 and begin to 

1 5 decrease by about day 6. When the mean T-celi diameter decreases to approximately 8 
microns, the T-cclls may be reactivated and re-stimulated to indue? further proliferation 
of the T-ceJls. Alternatively, the rate of T-ceil proliferation and time for T-ecll ix> 
stimulation can be monitored by assaying for the presence of cell surface molecules, 
such as B7-1, B7-2 f which arc induced on activated T-ccils. 

20 For inducing long-term stimulation of a population of CD4* and/or CDS* 

T-cells, it may be necessary to reactivate and re-stimulate the T-ccils with a stimulatory 
agent such as an anti-CD3 antibody and an antj-CD28 antibody or monoclonal antibody 
ES5.2D8 several times to produce a population of CD4 + or CD8* cells increased in 
number. from about 10 to about J, 000-fold the original T-cell population. Using the 

25 present methodology, it is possible to achieve T-ccll numbers from about 1 00 to about 
100,000-fold. Moreover, as described in EXAMFLb XII, T-ceiis expanded by the 
method of tlie present Invention secrete high levels of cytokines (e.g., IL-2, IFK-y, II.-4, 
GM-CSF and TNF-a) into the culture su|Xmat&ntx. For example, as compared to 
stimulation with IL-2, CP4* T^ells expanded by use of antl-CD3 and anti-CD2S eo- 

30 stimulation secrete high levels of GM-CSF and TNF-a into the culture medium. These 
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cytokines can be purified from the culture stipematants or the 3wpcmfttants can be used 
directly for maintaining celb in culture. Similarly, the T-cells expanded by the method 
o.f the present invention' together with the culture supernatant and cytokines can lie 
administered to support the growth of cells in vfvo. 

5 In one-erabodimenl, T-cei] stimulation is performed with anti-CD3 and 

anti-CD28 antibodies co- immobilized on heads (3x28 beads), for a period of time 
sufficient for the cells to return to a quiescent state (low or no proliferation) 
, (approximately 8-14 days after initial stimulation). The stimulation signal is then 
.removed from the cells and the cells are washed and infused buck into the patient Ihc 

10 cells at the epd of the stimulation phase axe tendered "supec«induciblc w by the methods 
of the present invention, as demonstrated by their ability to respond to antigens and the 
■ ability of these cells to demonstrate a memory-like phsnotype, as is evidence by the 
examples. Accordingly, upon rc-stimulation either exogenous!? or by an antigen in 
vivo iificr infusion, the activated T-cellg demonstrate a robust response choractcd^ed by 

1 5 unique phenotypic properties, such as sustained CDI54 expression, increased cytokine 
production, etc. 

In furiher embodimeats of ihe present invention, the cells* such us T- 
cells are combined with agent-coated beads, Hvs beads and the cells arc subsequently 
separated, and then the cells are cultured. In an alternative embodiment, prior to 

20 culture, the agent-coated beads and colls are not separated out are cultured together. In 
k further embodiment, the heads and cells are first concentrated by .application or a 
force, resulting in cell surface moiety ligation, thereby inducing ceil stimulation. 

By way of example, when Jf-cclis are the target cell population, the cell 
surface moieties may be ligated by allowing paramagnetic beads to which anti-CDJ and 

25 anti-CD28 are attached (CD3xCD28 beads) to contact the T-cclls prepared In one 
embodiment the ceils (for example. 10* to 10 ? pa- mL of T-celis) and beads (for 
example, 1.5 x 10* CD3xCD2S paramagnetic beads) are combined hi a buffer, 
preferably PBS (without divalent cations such as, calcium and magnesium). Again, 
those of ordinary skill in. the art can readily appreciate any cell concentration may be 

30 used. For example, the target coll may be very rare in the sample and comprise only 
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0.01% of Ibc sample or the attire sample (r.e. 100%) may comprise the target ceil of. 
interest. Accordiii&ly, my cell number is within the context of the present invcotioa. 

The buffer thai the cells ate suspended in may be any that is appropriate 
for the parlicuka cell <ype, When utilizing certain cell types the buffer may contain 
5 other components, e.g. \S% scrum, necessary to maintain cdl integrity during tbc. 
process. In another embodiment, the cells and beads may be combined in col] culture, 
media. The cells tuid beads may be mixed, for example, by rotation, agitation or any 
means for mixing, for a period of time ranging from one minute to sevaal hours. Tlie 
container of beads and cells is then concentrated by a force, such as placing in a 

JO magnetic field. Media and unbound cells are removed and the cells attached to the 
beads are washed, Tor example, by pumping via a peristaltic pump, and then 
rcsuspended in media appropriate for cell culture. 

In one embodiment of the present invention, the mixture may be cultured 
for several hours (about 3 hours) to fourteen days or any hourly integer value in 

15 between. In one embodiment of the invention the beads and the T-cells are cultured 
together for about eight days. In another embodiment, the beads and T-cells are 
cultured together for 2-3 days. Conditions appropriate for T-eell culture include an 
appropriate media (e.g., Minimal Essential Media or RPXU Media 1 640 or t X-vivo 1 5, 
(BioWbittafcer)) mat may contain &ctocs necessary for proliferation and viability, 

20 including sentm (e.£., fetal boviiw or human «rum) ot interieukir>2 (TX.-2). • 
Antibiotics, e.g.,, penicillin and streptomycin, arc included only in experimental 
cultures, not in cultures of cells that are to be infused into a subject The target cells are 
maintained under conditions necessary to support growth, for example, an appropriate 
temperature (e.^-., 37° C) and atmosphere air plus 5%C0j). 

25 When using a magnetic field as the concentrating force the magnetic 

field strength applied to the cells prior to cell culture may be between the range of 200 
gauss to 1 2,000 gauss on the magnetic surface. The shape and size of the magnet may 
be adapted to the suae and shape of the mixing or cell culture vessels or to any other 
parameter that facilitates or increases cell to cell contact and concentration of the cells. 

30 The magnetic force may be diffused by placing a material that acts as a buffer or spacer 
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between the magnet and lie paramagnetic beads contained within the mixture .with 
cells, A strong magnetic foroe is generally considered to he at least 7500 ganss at the 
surface, whereas a weak magnetic force is considered to be in the range of 2000-2500 
gauss at the surface Tiie approximate magnetic force applied by a magnet on a 
5 paramagnetic bead depends upon the volume of the paramagnetic bead and the '. 
magnetic field strength according to the following formvla; 

where A i ' jnat equate the magnetic force, v equals the volume of the paramagnetic bead, 
equals the magnetic susceptibility of a paramagnetic bead (a value provided by the 

10 manufacturer), IS .eooals the magnetic field strength, and (dBffbc) equals the field 
strength gradient. One of skill in the art will appreciate that the factors on tlie right- 
hand side of the equation can be obtained or measured, allowing the magnetic force 
applied to be calculated. 

Cells stimulated by the metiiods of the present invention are activated as 

1 5 shown by the induction of signal transduction, expression cell surface markers and/or 
proliferation. One such marker appropriate for T-cells fs CD 1 54 which is an important 
immrmomcxlulntbg molecule, the expression of CD154 is extremely beneficial in 
amplifying -the immune response. CD154 interacts with the CD40 molecule expressed 
on many B cells, dendritic cells, monocytes, and some endothelial cells. Accordingly, 

20 this unexpected and surprising increase in CD154 expression is likely to lead (o more 
efficacious T-cell compositions. Stimulation of CDlT. cells as deecribed herein provides 
T-ceila that express a 1.1 to 20-fold increases in the levels of certain netl surface 
markers such as CD J 54 expression on days J 4 2, 3, or 4 following stimulation. (See 
EXAMPLE 5, Tabic 2 aad Figure 4.) Expression of another cell surface marker, CD2S, 

25 also was greater on T-cells after concentration and stimulation than cm cells ptipr to 
culture or cells stimulated by other methods. (Sec Table 2.) 

One of Skill in the art will appreciate that any target cell that can be 
stimulated by cell surface moiety ligation may be combined with the agent-coated 
surface, such as beads. Further, the agent-coated surfaces, such as, beads may he 

30 separated from the cells prior to culture, at any point during culture, or at the 
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termination of culture. In addttinn, the agcnt-coatcd surfaces* Ugatesd to the target cells 
may be separated from the non-binding «Us prior lo culture or the otiier cells may 
remain in culture as well. In one embodiment, prior to culture, ihe agent-coated beads 
and target cells are not separated but are cultured together. In a further embodiment, 

■ 5 the beads and target cells are first concentrated by application of a Force, resulting in 
cell surface moiety ligation, thereby inducing stimulation and subsequent activation. 

Also contemplated by this invention, ae other means to increase the 
concentration of the target cells, for example, a T-cell fraction bound to a surface coated 
with primary, and secondary stimulatory molecules. In addition lo application v<rf a 

10 magnetic force, oiher forces greater than gravitational force may be applied, for 
example, but not limited to, centrifugal force, transmembrane pressure, and. a hydraulic 
force. Concentration may also be accomplished by nitration. 

One of skill in the art will readily appreciate that contact between the 
agcnt-coatcd beads and the cells to be stimulated can be increased by concentration 

15 using other forces. Accordingly, any meaus for concc abating cells with cell surface 
moiety binding ligands will be sufficient as long as the concentration brings together 
cells and agents in a manner tfwit exceeds gravity or diffusion. 

It should be understood that in various embodiments the agcot-coaled 
surface may be a particle, such as a bead winch is mixed with the cells and concentrated 

20 in a small vohune in a magnetic field, thus drawing all the particles and particle bound 
cells into a defined and concentrated .area. m certain embodiments, the agent-coated 
surface may be drawn together by force witliin thirty seconds to four hours of being 
exposed to the target cells, In other embodiments the time may be from 1 minute to 2 
hour's, or all integer ranges in between. Application of a force to a coll population with 

25 receptor bearing cells that is mixed with a surface to which at least one celt surface 
ligand is attached may induce cell receptor polarization, aggregating cell surface 
molecules. This means for inducing cell surface pc]arivatian may enhance signaling 
within the cell by aggregating cell surface molecules that comprise lipid rafts. Such 
aggregation can induce a signal pathway, which may lead to down-regulation or 
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supprcssiotj of a cellular event Alternatively, the aggregation of cell surface, molecules 
may lead to np-jegulation or ac(i vatj on of a cellular event. 

A cellular event may iocludc, for cxampK receptor-mediated signal 
transduction that induces or suppresses a particular pathway. Including an apoptotic 
5 pathway, or induces phosphorylation of proteins, or stimulates or suppresses growth ■ 
signals. In one embodiment, ihc cells may be lymphocytes, particularly a T-cen,.and . 
the cell surface ligand may be an wra-CD3 antibody attached to a surface, for example, 
a. particle. The particle may be a paramagnetic bead and the force applied a magnetic . 
force Application of a magnetic force to a mixture of the lymphocytes and aati-CD3- • 

10 coated surface of the paramagnetic bead may cause the CD3 xrccptws of the T-cell to 
polarize more quickly than would occur in the abseo.ee of an external force. This 
method of stimulating the 7-ceIl promotes mure rapid activation of the T-eell immune 
response pathways and proliferation of cells. 

In another embodiment, the time of exposure to stimulatory agents such 

15 as anu-OD3/a&ti-CD28 (**., CD3xCD2S)-coated beads may be modified or tailored to 
obtain a desired T-eell phecotypc. One may desire a greater population of helper T- 
celjs <T H )> i>ptcally CD4* as opposed to CDS* cytotoxic or suppressor T-cells (T c '), 
because an expansion of T H cells could improve or restore overall immune 
responsiveness. While many specific immune responses arc mediated by CDS 1 " 

20 auugcn-Rrjeeiflc T-cells, which can directly lyse or tell target ceils, most immune 
responses require the help of CD4 + T-cells, which express important irumuirc-regulalory 
molecules, such as GM-CSF, CD40L, and IL-2, for example. Where CD4-mediatcd • 
help if preferretl, a method, such as tFiat described herein, which Reserves or enhances 
the CD4:CD$ ratio could be of significant benefit. Increased numbers of CD4 + f-cclls 

25 can increase the amount of cell-expressed CD40L introduced into patients, potentially 
improving target cell visibility (improved APC fimction). Similar effects can be seen 
by increasing the number of infused cells expressing GM-CSP, or IL-2, all of which ate 
expressed predwninantly by CD4 J T-ccUs. Alternatively, in situations where CD4-help 
is needed less and increased numbers of CDS - *" T-cells ate desirous, the XCELLERATE 

30 approaches described herein can also be utilized, by for example, prc-selecting for 
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CDS'" cells prior to stimulation and/or culture. Suck situations may exist where 
inofeajed levels oflFN- or increased cylolysu of a target cell is preferred. 

To effectuate isolation of different T-cctl populations, exposure rimes to 
the concentration force may be varied or pulsed. For example when such force is a 
5 magnet, exposure to the magnet or tte magnetic field strength may be varied, and/or 
expansion times may be varied to obtain the specific phenotype of interest The 
expression of a variety of pfaenolypic markax change over time; therefore; a particular 
time point may be chosen to obtah) a specific population of T-cetfs. Accordingly, 
depending on the cell type to be stimulated, the stimulation and/or expansion time may 

10 be four wcefcs or less, 2 weeks or {ess, 10 days or less, or 8 days or less (four weeks ot ■ 
less includes all time ranges from 4 weeks down to 1 day (24 hours))- Tn some 
einbodfmcrits, stimulation aod expansion may be carried cut for 6 days or less, 4 days 
or less, 2 days or less, and in other embodiments for as little as 24 or less hmirs> and 
preferably 4-6 houis or less (these ranges Include any integer values in between). When 

15 stimulationcfT-celh; is carried out for shorter periods of time, the population ol'T-cells 
may not increase in number aa droniaticaHvj but die population wiU provide more 
robust and healthy activated T-cells that wn continue to proliferate in vivo and more 
closely resemble the natural effector T-celi pool. As the availability of T-cell help is « 
often the limiting factor in antibody responses to protein antigens, the ability to 

20 selectively expand or selectively infuse a CD4 4 " rich population of T-cells into a subject 
is extremely beneficial. Further benefits of such enriched populations arc rcadtjy 
apparent in that activated helper T-cells that recognize antigens presented by B 
lymphocytes deliver two types of stimuli, physical contact and cytokine production, that 
result ia the proliferation and differentiation of B cells. 

25 T-cells that have been exposed to varied stimulation times may exhibit 

different characteristics. For example, typical blood or aphcrcsed peripheral blood 
mononuclear cell products have a helper T-cell populationfTH, CD4 4 ) that is greater 
than the cytotoxic or s»rppressor T-cell population (Tc CD8"'). Ex vivo expansion of T- 
cells by stimulating CD3 and CD28 receptors producer a population of V-ceils that 

30 prior to about days $-9 consists prodomittatcly of T* cells, while after about dayw 8-9, 
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the population of T-cclls comprises an increasingly greater population of Tc cells. 
Accordingly, depending on rhe purpose of treatment, infusing a subject with a T-cell 
population comprising predominately o£"Th cells may be advantageous. Similarly, if an 
antigen-specific subset of l'c cells has been isolated it may be beneficial to expand this 
5 subset to a greater degree. 

. Further, in addition to CD4 and COS markets, other pJieaolypic markers 
vary significantly, but in large part, reproducibly during the course of the cell expansion 
process. Thus, such reproducibility enables the ability to tailor an activated T-ccII 
product for specific purposes. 

30 • In one such example, arriong the important phenotypic markers that 

Teproducibiy vary with time aro the high affinity UL-2 receptor (CD25), CD40 ligand .. 
■ (GDI 54) 5 and CD45R.O (a molecule that by preferential association with the ICR may 
increase the sensitivity of the TCR to antigen hinding). As one of ordinary skill in the 
art readily appnsctates, such molecules are important for a variety of reasons. For 

1 5 example, CD25 constitutes jui important part of the autocrine loop that allows rapid V- 
cell division. CD154 has beenshownto play a key role in stimulating maturation of the 
antigen-presenting dendritic- cells; activating E-eells for antibody pioductiom regulating 
Tn cell proliierationj enhancing Tc coll differentiation; regulating cytokine secretion of 
oowTh cells and antigen-presenting cells; and stimulating expression of co-stimulatory. 

20 Uganda, including CD80, CD86, and CD154. 

Cytokine production peaks ia tJie first few days of the ex vivo expansion , 
process. Accordingly, because cytokines are known w be important for mediating T- 
cc\\ activation and function as weft as immune response modulation, Such cytokines arc 
likely critical in the development of a therapeutic T-cell product, that is able to undergo 

25 reactivation upon contact with an additiojial antigen challenge. Cytokines irnpt>rtaot in 
this regard, include, but arc not limited to, IL-2, 1LM, VNF- , find IFH~ ■ Thus, by 
obtaining a population of T-eells during the first few days of expansion and ioftisbig 
these cell s into a subject, a therapeutic benefit may occur in which additional activation 
and expansion of T-cells in viw occurs. 
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In wtttfion lo the cytokines and the markers discussed previously, 
expression of adhesion molecules known to be important tor mediation of T-cell 
activation and immune response modulation also change dramatically but reproduoibly 
over fite course of the <a- vr>o expansion proems- For example, CD62L is important for 
5 touting of T-cells to lymphoid tissues and trafficking T- cells to sites of inflammation. ' 
Under certain circumstances of disease and injury, the presence of activated T-celis at . 
these sites may. be disadvantageous. Because down-regulation of CD62L occurs early 
following activation, the T-cells could be expanded for shorter periods of time. 
Conversely, leaser periods of tune in culture would generate a T-cell population with 

1 0 higher levels of CD62L and thus * higher ability to target the activated T-cells to these 
sites under other preferred conditions. Another example of a polypeptide whose 
expression varies over time is .CD49d, an adhesion- molecule that is involved in • 
trafficking lymphocytes from blnod to tissues spaces at sites of raflroniniUion. Binding 
of the CJD49d Hgaud to CD49d also allows the T-cell to receive co- stimulatory signals 

15 for activation and proliferation through binding by VCAM-1 or fibrcnertin ligands. 
The expression of the adhesion molecule CD54, Involved in T-cell-AyC and T-cell-T- 
ceU interactions as well a* homing to sites of mflammatioa, also changes over the 
course of cxpunsioo. Accordingly, T-celJs could be stimulated for selected periods of 
time that coincide with the mater profile of interest and subsequently collected and 

20 infused. Thus, T-ccll populations could be tailored to express the markers behoved to 

provide the most therapeutic benefit for the indication to be treated. 

Ju the various embodiments, one of ordinary skill in the art understands ' 
removal of the stimulation signal from the cells is dependent upon the type of surface 
used. Far example, if paramagnetic beads are used, then magnetic separation is the . 

25 feasible option. Separation techniques are described in detail by paramagnetic bead 
manufacturers' instructions (for ej:ample> DYNAL Inc., Oslo, Norway). Furthermore, 
filtration may be used if the surface is a bead large enough to be separated from the 
cells. In addition, a variety of transfusion filters are commercially available* including 
20 micron and 80 micron transfusion filters (Baxter). Ac^oidmgly, so long as the beads 

30 are larger than the mesh size of the filter, such filtration is highly efficient In a related 
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embodiment, the beads may puss through the filter, but cells may remain, thus allowing 
separation. 

Althoujii the antibodies used in the methods described herein can be 
readily obtained from public sources, such as the ATCC, antibodies to T-celi accessory. 
5 oiolccules and the CD3 complex can be produced by standard techniques. ' 
Methodologies fcr gctierating antibodies for use in the methods of the invention 
well-known in die art and are discussed in further detail herein. 

C. r.tcAND Immobilization ok a Surface 

As indicated above, tire methods of the present invention preferably use 

10 Ugands bound to a surface. The surface may be any surface capable of having a ligand 
. bound thereto or integrated into and that is biocompatible, that is, substantially non- 
toxic to the target cells to be stimulated. The biocompatible surface may be 
biodegradable or nun-biodegradable. The surface may be natural «r ayntlietie, and a 
sjTitheric surface may be a polymer. The surface may comprise collagen, purified 

15 proteins, purified peptides, polysaccharides, glycosanrinoglycans, pi extracellular 
matrix compositions. A polysaccharide may include for example, cellulose, agatosc, 
dextran, chitosan, hyaluronic acid, or alginate. Other polymers may include polyesters, ■ 
polyethers, poiyanhydrides, polyalkylcyanoacryllatex, polyacrylamidea. 
polyorthoesters, polyphospbazenes, polyviny lacerates, block copolymers, , 

20 polypropylene, polvtetrafluprethylene (PTFE), or polywethanes. The polymer may be 
• lactic acid or a copolymer A copolymer may comprise lactic acid acd glycolic acid 
(FLGA). Non-biodegradable surfaces may include polymers, such as : 
poly(dixnelJryl5iloxanc) and poiy<ethyicnc-viayl acetate). Biocompatible surfaces 
include for example, glass (e.g. t bioglass), collagen, metal, hydroxyapatite, alumiiuite, 

25 biocenunic materials, hyaluronic acid polymers, alginate, acrylic ester polymers, lactic 
acid polymer, glycolic acid polymer, lactic acioVglycolic ticid polymer, purified 
proteins, purified peptides, or cxtraecllular matrix compositions. Olher polymers 
comprising a surface may include glass, silica., silicon, hydroxyapatite, hydrogels, 
collagen, acrolein, polyacrylamide, polypropylene, polystyrene, nylon, or any number 
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of plastics oi- synthetic organic polymers, ur the like. The surface may comprise a 
biological structure, such as a liposome. The surface may be in the form of a lipid, a 
plate, bag, pellot, fiber, mesh, or particle. A particle may include, a colloidal particle, a 
microsphere, naiwparticlc, a bead, or the like. In the various embodiments, 
5 commercially available surfaces, guca as beads ur other pircticles, are useful (eg;, 
Miltcnyi Particles, Miltcnyi Biotcc, Germany; Sephaiose beads, Pharmacia Fine 
Chemicals, Sweden; DYHADEADS™, Dynal Inc.. New York, PURABKADS™, 
Prometic Biosciences). 

When beads are used, the bead may be of any size that effectuates terget . 

10- cell stimulation, la one embodiment, beads are preferably from about S nanometers to 
about 500 urn in. size. Accordingly,. Die choice of bead size depends on the particular 
use the bead will serve. Fcr example, if the bead is used for monocyte depletion, a 
small size is chosen to facilitate monocyte ingestion (e.g. t 2.8 pra and 4.5 pro in 
diameter or any size that may be engulfed, such nnnotnder sizes); however, when 

15 separation of beads by filtration is desired, bead sizes of no less than 50 nm are 
rypicaily used. Further, when using paramagnetic beads, the beads typically range in 
size from about 2.8 urn to about 500 pm and more preferably from about 28 um to 
about 50 urn. Lastly, one may choose to use superparamagnetic nanoparticles which 
can be as small as about lOum. Accordingly, as is readily apparent from the discussion 

20 above, virtually any particle size may be utilized. 

An agent may be attached ot coupled to, or integrated into a surface by a 
variety of methods known and available in the art The agent may be a natural ligand, a 
protein ligand, or a synthetic ligand. The attachment may be coyaJewt or noncovaient, 
electrostatic, or hydrophobic and may be accomplished by a variety of attachment 

25 means, including &r example, chemical, mechanical, enjymatic, or other means 
whereby a ligand is capable of stimulating the cells For sxample, the antibody to a 
ligand first may be attached to a surface, or avidin or streptavidin may be attached to 
the surface for binding to a bfotlnylated ligand. The antibody to the ligand may be 
attached to the surface via an anti-idiotype antibody. Another example includes using 

30 protein A or proJein O, or other non-specific antibody binding molecules, attached to 
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surfaces to bind an antibody. Alternatively, the ligand may be attached to the surface 
by chemical means, such as eioss-linking to the surface, using commercially available 
cioss-linWng reagents (Pierxcj RwWoid* IL) ox other means. In certain embodiments, 
the ligands are covalently bound to the surface. Further, hi one embodiment, 
5 commercially available tosyl-activated DYNABEADS™ or DYNABEADS™ with - 
epoxy-s11rf2.ee reactive groups are incubated with die polypeptide ligand of interest - 
according to the manufacturer's instructions. Briefly, such conditions typically involve 
incubation in a phosphate buffer from pH 4 to pH 9-5 at temperatures ranging ftom 4 to 
37 degrees C. 

10 Jn one aspect, the agent, such as certain ligands may be of singular origin " 

or multiple origins and may be antibodies or fragments thereof while in another aspect,- 
•when utilizing D-cclls, the co-stimulatory ligand is a B7 molecule (e.#> B7-J, B7-2). 
These h'gauds arc coupled to die surface by any of the different attachment means 
discussed above. The B7 molecule to be coupled to the surface may be isolated from a 

15 cell expressing toe co-stimulatory molecule, or obtained using standard recombinant 
DNA technology and expression systems that allow for production and isolation of the 
co-stimulatory moleculc(s) as described herein. Fragments, mutants, or variants of a U7 
molecule that retain the capability to trigger a co-stimulatory signal in T-cetls when 
coupled to the surface of a cell can also be used. Furthermore, one of ordinary skill in 

20 the art mil recognize that any ligand useful In the activation and Induction of 
proliferation of a subset of T-crils may aJso be immobilized on beatls Or culture vessel 
surfaces or auy surface. In addition, while eovalent binding of the ligand to the surface 
is one preferred methodology, adsorption or capture by a secondary monoclonal 
antibody may also.1>e used. The amount of a particular ligand attached to a surface may 

25 be readily c^tcrmined by flow cytometry (h ACS) analysis if the surface is that of beads 
or determined hy enzyme-Jinked immunosorbonl assay (EIJSA) if the surface is a tissue 
culture dish, mesh, fibers, hags, for example. 

To. a particular embodiment the stimulatory harm of a B7 molecule or an 
anti-CD2g antibody or fragment tliereof is attached to thsj same solid phase surface us 

30 the agent that stimulates (he TCR/CD3 complex, such as an anti-CDS antibody. In 
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addition to anti-CD3 antibodies, other antibodies thai bind to receptors tliat mimic 
aniigea signals may be used. For example, the beads or other surfaces may be coaled 
with combinations of arrti-CT>2 antibodies and a B7 molecule and in particular anti-CD5 
antibodies and arrti-CD28 antibodies. 

5 D. AGENTS 

Agents contemplated by the present invention include protein ligands, 
natural rigands, and synthetic ligands. Agent* that can bind to cdUurface moieties, and 
under certain conditions, cause ligation and aggregation rha< leads to signalling include,- 
but are not limited to, lectins (tor example, PKA, lentil lectins, concanavalin A\ 
10 ,' antibodies, antibody fragments, peptides, polypeptides, glycopeptidcs, receptors, B cell 
receptor and T-cell receptor ligands, extracellular matrix components, steroids, 
honaimes (for example, growth hormone, corticosteroids, prostaglandins, letia-iodo 
thyronine), bacterial moieties (such as iipopcJysaceharides), mitogens, antigens, 
swperanugens and their derivatives, growth rhetors, cytokine, viral proteins (for 
15 example, HIV gp-120), adhesion molecules (such as, L-seleclin, CZ>54, l^FA- 

l ), crcrnokincs, and small tnoldcuks. Hie Hgents miry be isolated from natural sources 
sucb as cells, blood products, and tissues, or isolated from cells propogatcd in vliro, or 
prepared recombinantly. or by other methods ltnown to those with skill in the htL 

Id one aspect of the present invention, when it is desirous to stimulate T- 
20 cells, useful agents include ligands that are capable of .binding the CD3/TCR complex, 
CD2, and/or CD28 and initiating activation or proliferation, respectively. Accordingly* 
the term ligand include? those proteins that arc the "natural" ligaod for the cell surface 
protein, such as a B7 molecule for CD28. as well as artificial liyands such as antibodies 
directed to the cell surface protein. Such antibodies and fragments thereof may be 
25 produced in accordance with conTcnlionaf techniques, such as hybridoma methods and 
recombinant DNA and protein expression Uchni<jues. Useful antibodies and iragments 
may be derived from any species, including humans, or may be formed as chimeric 
proteins which employ sequences from more than one species. 
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Methods well known in the ait may be used to generate antibodies, 
polyclonal entisera, or monoclonal antibodies that art specific for a ligand. Antibodies 
also may be produced as genetically engineered immunoglobulins (tg) or Ig fragments 
designed to have desirable properties. For example, by way of illustration and not 
5 limitation, antibodies may include a recornbwaot IgG that is a chimeric fusion protein 
having at least one variable (V) region domain from a first mammalian species and aE 
least one constant region domain from, a second distinct mammalian species. Most 
commonly, a chimeric antibody has mwtae variable region sequences and human 
constant legion sequences. Such a murinc/human chimeric immunoglobulin may be 

!0 "bttmsnizwd" by grafting the complciiKntartty drteruiining regions (CDRs). which 
confer binding specificity for an antigen, derived from a murine antibody into human- 
derived V region framework, regions and human-derived constant regions: Fragments 
of these molecules may be generated by proteolytic dirjjsstioiv nr optionally, by 
proteolytic digestion followed by mild reduction of disulfide bonds and alkylntion, or 

IS by recombinant genetic engineering techniques. 

Antibodies are dctmcd to be ''imniuaospecifie" if they specifically bind 
the ligand with aa affinity constant, of greater than or equal to about 10 4 M* E . 
preferably of greater than or equal to about 10 s M' 1 , mote prcfefably of greater than or 
equal to about 10* M" 1 , and still more preferably of greater than ux equal to about 10 7 

20 MK Affinities of binding partners or antibodies can be readily determined using 
conventional techniques, for example, those described by Scatdhard et al {Ann. N. Y. 
Acad. Set USA 51:660, 1949) or by surface pjasmon resonance (BlAcore. Biosensor, 
Piscataway, KJ) See, eg., Wolff el a!., Cancer fas.) 53:2560-2565, 1993). 

Antibodies may generally be prepared by any of a variety of techniques ' 

25 known to those having ordinary skill in the art {See, e.g., Harlow et al, t Antibodies; A 
Laboratory Manual 198S.CoM Spring Harbor Laboratory). In one sucb technique, an 
anjjnal is immunized with the ligand as antigen to generate polyclonal antiscra. 
Suitable animals include rabbits, sheep, goats, pigs, cattle, and may include smaller 
mammalian species*, such as, mice, rats, and banisters. 
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An immunogco may be comprized of cells expressing the ligand, 
purified or partially purified ligand polypeptides or variants or fragments thereof, or 
ligand peptides. Ligand peptides may be generated by proteolytic cleavage or may be 
chemically synthesized. Peptides for immunization may be selected by analysing the 
5 primary, secondary, or tertiary sttutture of the ligand according to methods know to 
those skilled in die art in order to determine amino acid sequences more likely to 
generate an antigenic response in a host animal (Sea, e.g., Novobiy, Mvl lmmimal. 
28.201-207, 1991 ; Uzaaksky, Science 229:932-40, 1985). 

Preparation of the imrounogen may include ccvalenl coupling of the 

10 ligand polypeptide or variant or fragment thereof; or peptide to another immunogenic 
protein, such as, keyhole limpet hemocyanin or hoviEe serum albumin. In addition, the 
• peptide, polypeptide, or cells may be emulsified in an adjuvant {See Harlow ei al. r 
Antibodies: A Laboratory Manval, 1988 Cold Spring Harbor Laboratory). In general, 
after the fust injection, animals receive one cr more booster immunizations according 

15 to a preferable schedule for the animal species, The immune response may be 
n«mitorcd by periodically bleeding the animal, separating the sera, and analysing ihe 
sera in an immunoassay, such as on Ouchlerlony assay, to assess the specific antibody 
titer. Once an antibody titer Is established, the animals may be bled periodically to 
accumulate flie polyclonal antisersu Polyclonal antibodies lhat bind specifically to the 

20 ligand polypeptide or peptide may then be purified from such antisera, tor example, by 
affinity chromatography using protein A or using the ligand polypeptide or peptide 
coupled to a suitable solid support. 

Monoclonal antibodies that specifically bind ligand polypeptides or 
fragments or variants thereof may be prepared, for example, using tbc technique of 

25 Kohlcrand Milstcin (Afo/ure, 256:495-497, 1975; Eur. J. Immunol. tf;5l 1-519, 197S) 
and improvements thereto. Hybridomas, which are immortal cucaryotic cell lines,, may 
be generated that produce antibodies haying; the desired specificity to a the ligand 
polypeptide or variant or fragment thereof An animal— for example, a rat, hamster, or 
preferably mouse— is immunized with the ligand immunoyen prepared as described 

30 above. Lymphoid cells, most commonly, spleen cells, obtained from an immunized 
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animal may be immortalized by fusion with a drug-senritizcd myeloma ceil fusion 
partner, preferably one that is syngeneic with the ittmiumzcd animal. The spleen cells 
and myeloma cells may be combined for a few minutes with, a membrane Jfosioa- 
• promoting agent, such as polyethylene glycol or a oonionic deteruenU and then plated at 
5 low density on a selective medium that supports the growth of hybridwna cells, but not . 
myeloma cells. A preferred selection media is HAT (byposan&iiw, anunopterin. 
thymidine). After a sufficient time, usually about 1 to 2 weeks, colonies of cells ace 
observed. Single colonies arc isolated* and antibodies produced by the cells may be 
tested for binding activity to the ligand 'polypeptide or variant or fragment thereof 
1 0 tlybridomas producing antibody with high affinity and specificity for the Hgand antigen 
are preferred. Hybridomas that produce monoclonal antibodies tliet specifically kind to 
a" ligand polypeptide or variant or fiagmem thereof are contemplated by the prCBent 
invention. 

Monoclonal antibodies may be isolated from the stipentstaiits of 
15 hybridoma cultures. An alternative method for production of a murine monoclonal 
antibody is to inject the hybridoma cells into (he peritoneal cavity of a syngeneic 
mouse. The mouse produces ascites fluid containing the monoclonal antibody. 
Contaminants may be removed from me antibody by conventional techniques,, such as 
chiwmatography, gel filtration, precipitation, or exfragtiun. 
20 Human monoclonal antibodies may be generated by any number of 

technique*. Method* . include but are not limited to, Epstein Barr Virus (EBV) 
transformation of human peripheral blood cells (see, IT. 3. Patent No. 4,464,456), in 
vitro immunization of human B ccUs (see> e.g. , Bocroer et al.,J. Immunol. 147;S6-95, 
1991), fusion of spleen cells from immunized transgenic mice carrying human 
25 immunoglobulin genes and fusion of spleen cells From immunized transgenic mice 
carrying immunoglobulin genes inserted by yeast artificial chromosome (YAC) {see, 
e.g., U. S. Patent No. 5,877,397; Bruggemann el «/.. Cvtr. Opto. Ziotenhwf. 8:455-58, 
1997; Jakobovits et at., Ann. N. K Acad Set. 764:525-35, 1995), or irolatioD from 
human immunoglobulin V region phage libraries- 
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Chimeric antibodies aid humanized antibodies for use in the present 
invention may be generated. A chimeric antibody has at least one constant region 
domain derived from a first mammalian species and at least one variable region domain 
derived fcorn a second distinct mammalian species (See, eX/ Morrison et <x/.'» Proc 
5 Natl Acad. Set. USA, 81:6551-55, 19$4>. Most commonly, a diimeric antibody may be 
constructed by cloning the polynucleotide sequences that encode at least one variable 
region domain derived from a non-human monoclonal antibody, such as the variable 
•region derived from a murine, rat, or Jiamstet monoclonal antibody, into a vector 
containing sequences that encode at least one human constant region. (Sec, e.g., Shin ef 

10 al., Method* EnzytnaL 17JW59-76, 1989; Walls et a!., Nucleic Acids tea 212921-29, 
1 993)- The human constant region chosen may depend upon ibe effector functions 
. desired for the particular antibody. Another method known in the art for generating 
chimeric anlibodics is homologous recombination (U.S. Patent No. 5,482,856). 
Preferably, me vectors will be uninfected into eufcarymk cells for stable expression of 

[5 the chimeric antibody. 

A non-human/hum an chimeric antibody may bs further genetically 
engineered to create a "hutnanizso"' antibody. Such on antibody has a plurality of 
CDRs derived from an immunoglobulin of a iK>u-huma» mammalian specie* at least 
one human variable framework region, and at least one human immunoglobulin 

20 constunt region. HnmaaisMtion may yield an antibody that has decreased binding 
affinity .when compared with the non-human monoclonal antibody or the chimeric 
antibody. Those bavins skill in the art, therefore, use one or moze strategies to design 
humanized antibodies. 

Within certain embodiments, lhs use of antigen-binding fragments of 

25 antibodies may be preferred. Such fragments include Fab fragments or F(ab')i 
fragments, whieh may be prepared by proteolytic digestion with papain or pepsin, 
respectively. The antigen binding fragments may be separated from the Fc fragments 
by affinity chromatography, tor example, using immobilized protein A or immobilized 
ligand polypeptide or a variant or a fragment thereof. An aJterrattve method to 

30 generate Fab fragments includes mild reduction af Ffrb'^ fragments followed by 
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alkylfttion (See, e.g., Weir, Handbook of Experimental Immunology. 1986, Blackwell 
Scientific, Boston), 

Nem-hvumn, human, or humanized heavy chain and light chain variable 
legions of any of the above described tg molecules may be coostructed as single chain 
5 Fv (sFv) fragments (angle chain uuUbodies) . See, e.g,,Bird el al , Science 242:423-426, 
1988; Huston et Ave. Mtf. vdarc£ Set. USA 85:5879-5883, 1988. MuKi-mnciional 
fusion proteins may be generated by linking polynucleotide sequences encoding an sFv 
hwfrarne with. polynucleotide sequences encoding various effector proteins. These 
methods are known in me art; and are disclosed, for example, in b'P-Bl-0318554> VS. 

10 Patent No. 5,1 32,405, U.s: Patent No. 5,09! ,5 1 3, and U.S. Patent No. 5,476,7.86. 

An additional method for selecting antibodies that specifically bind to a 
Ijgand polypeptide or variant or fragment thereof is by phage display (Sec, &g., Winter 
et <d. t A*ml Jtev. Jmmanol. 12:433-55, 1994; Button et al, Ade. Immunol 57:191-280, 
1994). Human or minine immunoglobulin variable region gene combinatorial libraries 

15 may be created in phage vectors that can be screened to select Ig fragments (Fab, Fv, 
sFv, or multimers thereof) that bind specifically to a Iigmid polypeptide or variant or 
fragment thereof {See, e.g., US. Patent No. 5,223,409; Husc et a?.. Science 246:1275- 
81, 1989; Kang at al, froc Natl Acad Set. USA 88:4365-66, 1991; Hoogenboom e( 
al, J. Molec BioL 227:381-388, 1992; Schlebusch er ni, Uybridomu 16:47-52, 1997 

20 and references cited tlierein). 

Cell ?ppufr%)S 

As discussed above, the present invention has broad applicability to any 
cell type having a cell surface moiety that one Is desirous of ligating. In this regard, 
many cell signaling events can be enhanced by the methods of the presenc invention, 
75 Such methodologies can be used therapeutically in an ex vivo setting to activate and 
stimulate cells for Lniusian into a patient or could be used in viva, to induce cell 
signaling events on a target cell' population. However, as also noted above, the 
prototypic example provided herein is directed to T-cclls, but is in no wry limited 
thereto. 
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With respect to T'Ccils, the T-ccil populations resulting &x>m the various 
expita&bii methodologies described herein may have a variety of specific phenotypic 
properties, depending on the conditions employed- Such phenotypic properties include 
enhanced expression of CD2S, CD154, LFN- and GM-CSF, as well as altered 
5 expression of CDI37, CD134, CD62L> and CD49d. Die ability to differentially control 
the expression of these moieties may be very important. For example, higher levels of 
surface expression of CD154 on "tailored T-celis, 1 ' through contact with CD40 
molecules expressed on antigen-presenting cells (such as dendritic cells, monocytes, 
and even -leukemic B cells or lymphomas), will enhance antigen presentation and 

10 immune function. Such strategies are currently being employed by various companies 
to ligate CD40 via antibodies or recombinant CD40L. The approach described herein 
permits this same signal to be deiiv«ed in a more physiological maimer, e.#.* by (be T- 
cdl. The ability to increase TFN- secretion by tailoring the 7-cell activation 
(XCFJJ^BRATB) process could help promote the generation of TJ-K-type immune 

15 responses, important for anti-tumoi and anti-viral responses. Like CD154, increased 
expression of OM-CSF ceo serve to enhance APC function, particularly through its 
effect on promoting the maturation of AFC progenitors into more fractionally 
competent APC, such as dendritic cells. Altering the expression of CDD7 and CD 1 34 
can effect a T-cell's ability to resist or be susceptible to upoptodc signals. Controlling 

20 the cvpressiou of adbesioaAoming receptors, such as CD&ZL smi/or CD49d muy 
determine the ability of infused T-cells to home to lymphoid organs, sites of infection, 
or tumor sites. 

An additional aspect of the present invention provides a T-eell 
population or composition that has been depleted of CD8 + or CD4 4 cells prior to 

25 expansion. la one embodiment, CDS 4 cells are depleted by antibodies directed to the 
CD8 + mEieker. One of ordinary skill in the art would readily be able to identify a variety 
of particular methodologies for depleting a sample of CDS* or CD4* cells or conversely 
enricltmgthe CD4* or CD8 + cell content With respect to eimching for CD4* cells, one 
aspect of the present invention is focused on the identification of an extremely robust 

30 CD1 54 expression profile upon stimulation of T-wll popidrtions wherein T c (CDS*) 
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ceils have been depleted. As indicated above, CD154 is an important 
imraunomodulatLttg molecule whose expression is extremely beneficial in amplifying 
the immune cespotwe. Accordingly on increase in CI>1 54 expression h likely ft> lead to 
cwsccfficiicioysT-ce!! compositions, 
5 The pheaotypic properties of Th*U populations of the proem invention 

can be monitored by a variety of methods including standard flow cytometry methods 
and ELISA methods known "by those skilled i« the art 

Those of ordinary skill in the art will readily appreciate thaL the cell 
stimulation methodologies described herein may be carried out in a variety of ■ 

10 environments (i.e., containers); For example, such container* may be culture Casks, 
culture bags, or any container capable of holding cells, preferably in a sterile 
environment. In one embodiment of the present invention a biorecctor is also usciW. 
For example, several manufacturers currently make devices that can be used to grow 
cells and be used in combination with the methods of the present invention. Sec for 

15 example, Ceklyne Corp., Houston, TX; Unisyn Technologies, Honkmton, MA; 
Synthecon, mo. Houston, TX; Aastmm Biosciences, Inc. Ann Arbor. Mr; Wave Biotech 
LLC, Bedminster, NJ. Further, patents covering such bioreactors include VS. Patent 
Nos: 6,096,532: 5,985,653; 5,888,807; 5,190,878, which are incorporated herein by 
reference. 

20 Methods of Use 

In addition to the methods described pbove. cells stimulated and/or . 
activated by the methods herein described may be utilized in a variety of contexts. 
With respect to the prototypic example of T-cells, the herein described methodologies 
can be used to selectively expand a population of CD2%\ CD4*, CD8 + 1 CD45RA + , or 

25 CD45RO + T-ceUe for use in the treatment of infectious diseases, cancer, and 
immunotherapy- As a result, a phenolyprcaily unique popufcition of T-cellu, which is 
polyclonal with respect to antigen reactivity, but essentially Itomogeneoufi with respect 
to either CD4* or CD8 h can be produced. In addition, the method allows for the 
expansion of a population of T-celts in numbers sufficient to rcixmstilute an 
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individual's totut CD4 + or CD8* T-ceU population (the population of lymphocytes in an 
Individual is approximately 10"). The resulting T-cell population can also be 
genetically transduced and used for immunotherapy or can be used hi methods of in 
vitro analyses of infectious agents. For example, a population of tumor-infiltrating 
5 lymphocytes can be obtBiucd f/ora an individual afilicled with cancer and the T-ceUs 
stimulated to proliferate to sufficient numbers. The resulting T~cell population can be 
genetically transduced to express tumor necrosis fector (TNF) or other proteins and 
given to the individual. 

One particular use for the CD4 4 T-cells populations of the invention is 

10 the treatment of HIV infection in an individital. Prolonged infection with HlV 
eventually results in a marked decline w. the number of CiX H T lymphocytes. Tbh 
decline, in tarn, causes a profound state of rrimumodeficiency, rendering the patient 
susceptible to an array of life threatening opportunistic infections. Replenishing the 
number of CD4* T-ceUs to normal levels may be expected to restore immune function 

15 to a significant degree. Thus, tiie method described herein provides a means for 
selectively expanding CD4 + T-ceUs to sufficient numbers to reconstitute this population 
in an HIV infected pattern. It may also be necessary to avoid infecting ihe T-ceils 
during long-term stimulation or it may desirable to render the T-cclls permanently 
resistant to HIV infection There are a number of techniques by which T-cells may be 

20 rendered either resistant to HTV infection or incapable of producing virus prior to 
restorijig the T-celis to the infected individual. For example, one or more anti-rctroviral 
agent* can be cukurcd with CD4 4 T-cells prior to expansion to uihihit HIV replication 
or viral production (e.g.^ drugs that target reverse transcriptase andfar other components 
oftheviral machinery, see e.g., Chow et at. Nature 567:650-653, 1993). 

25 Several methods can be used to genetically transduce T-cclls to produce 

molecules which inhibit HIV infection or rephcatioa For example, in various 
embodiments T-cells can be genetically transduced to produce tamsdominant 
inhibitors, "molecular decoys", antlsensc molecules, or toxins. Such methodologies 
are described in further detail in U.S. Patent Application Nos. 0M53.7SI, 08653,954, 
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and PCT Publication No. WO 95/33823, which zvt incorporated herein by reference in 
iheir mtirety. 

The methods for stimulating and expanding a population of antigen ' 
specific T-ceUs ore useful in therapeutic situations where it is desirable to up-regulate 
5 an immune response («.#, induce a rctppn.se or enhance an existing response) upon . 
administration of the T-ceUs to a subject. For example, tlie method can be used to 
enhance a T-cell response against tumor-associated antigens. Tumor cells from a ! 
subject typically egress tumor-associated antigoua but may be unable to stimulate a a> = 
stimulatory signal: in T-celU because • they lacks expression of co-stimulatory,, 

10 molecules). Tbus, tumor cells can be coatacted with T-celis front the subject m vitrv 
and aati&cn specific T-cclls expanded according to the method of the invention and the ■ 
r-cclis returned to the subject ■ 

Accordingly* in one embodiment malignancies such as non-Hodgkins 
Lymphoma (NHL) and B-cell chronic lymphocytic leukemia (B-CLL) can be treated. 

1 5 While initial studies using expanded l-ce lis have been tested in NHL, {see Liebowitz er 
ah, Cwr. Op in. One. 70:533-541, J 998), the T-cell population* of the present invention 
offer unique phenotypic characteristics that can dramatically enhance the success of 
immunotherapy by p-ovidlng increased engraftmeot [likely supplied by stimulation of 
■ the CD28 signal) and reactivity. However, patients wilh B-CLL present Special 

20 difficulties, including low relative T-cell number s with high leukemic c«U burden in the 
peripheral blood, accompanied by a genera! T-cell mimurmsupprcssioii. The T-ceJI. 
populations of the present invention cau provide dramatically improved efficacy in • 
treating this disease and especially when combined with stem ceil (CD34*) 
trartsplimtaiion therapy. Accordingly, increasing T-cell function and anti-CLL T-cell 

25 activity with anti-CD3 x anti-CD28 c*wmmobilj7cd beads would be beneficial. 

for example, given that deficient expression of CD154, the ijgand for 
CD4Q, on T-cells of B-CLL patients has been cited as a major immunological defect of 
ihe disease, the T-cell populations of the present mvcrtion, which may provide 
sustained high levels of CD154 expression upon re-infusion, could aid in its treatment. 

30 Investigators report that in CLL the capability of a patient's Twite' to express CD J 54 
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is defective as well as the capability of the leukemic B-cells to express CDXO and 
CD8£. The failure of leukemic B-cella in CF..I. to adequately express the iigands for 
CD28, could result in failure to fully activate tumor-responsive T-oells and, therefore, 
may represent the mechanism underlying the T-ceHs 1 apparent stete of tolerance, 
5 Studies in which CD40 is engaged on CJX B cells, eitlier via soluble auij-CJMO 
■ antibodies or via CDI54-trati5duccd leukemic B- cells, appears to correct the defect in 
CD80 and CD86 expression and up-regtdales MHC surface expression. Kato et at., J. 
Oin. Invest. WW 133-1141 f 1998; Ranhcim and Kipps, J. Exp. Med 7775)25-935, 
1993. ■ Cells treated to this way were able to stimulate specific T-cell anti-tumor 
1 0 responses. 

With the enhunced expression of CD154 on the surface of the.T-ceil 
population of the present invention such Techs would be expected to interact wjfli 
autologous B-CLL cells, and would thus increase that rumor's immimogeaichy by 
driving up expression of MHC, CD80, and CD86. This, in turn, should lead to a strong 

15 anti-tumor response. Further, one of ordinary skill in the art would readily understand 
that treatment of a patient with ex viva expanded T-cells of the present invention may 
be combined with traditional cancer therapies such as chemotherapy. In this regard, for 
example, a patient may be treated with an agent such as fludarabinc or campath, 
followed by infusion with T-ceO populations of the present invention or both. 

20 Alternatively, T-ceHs can he stimulated and expanded us described 

herein to induce or enhance responsiveness to pathogenic agents, such as viruses 
hnman linnitmodeficiency virus), bacteria, parasites and fungi. 

Hie invention further provides methods to selectively expand a specific 
subpopulation of T-cells from a mixed population of T-cells. In particular, the 

25 invention provides specifically enricbed populations of T-cells that have much higher 
ratio of CD4" and CD8 + double positive T-cclls. 

Another embodiment of the invention, provides a method for selectively 
expanding a population of Tm cells from s population of CD 4*T-calla. la Uib atethod, 
CD4 + T-cells are co-stimulated with an anfi-CD28 antibody, such as. the monoclonal 
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antibody 9.3, inducing secretion of Tm -specific cytokines, including lFN-y, resulting in 
enrichment of T M i cells over Tki cells, . 

The observation herein ttat phenotypic trails of activated Trails vary 
over lime during the expansion process, combined with die fact that T-ccils have been 
5 demonstrated to be activated within a few hours (Ie*zi et al % Irrmwnity 8:89-95, 1998). 
Accordiagly. w combination with the methodologies herein described, this provides the 
ability to expand a tailor made subset of a T-cell population in a short period, of time, 
fn one embodiment, this technique can be utilized at the bedside of a subject, in an 
outpatient modality, or at a subject's home, similar to the use ol kidney dialysis. For 

1 0 example, a method or device wherein T-celto are incubated in contact with activation • 
sigoab (e.#., anti-CD3 and aoti-CD28 antibodies, and the like) and returned to the .- 
patient immediately in a continuous flow or after a few hour expansion period, In one 
aspect, such techniques ■ of expansion could use isolated chambers with filter 
components, suoh that 3x28 beads or similarly coated microparticlcs are mixed with a 

15 continuous flow of blood/ concentrated cells. In another embodiment, solid surfaces 
within an apparatus may be coated or conjugated directly (including covalently) or 
indirectly (a.g., strcptavidirj/biorin and die like) to with antibodies or olber components 
to'sthnuloJc T-cell activation and expansion. For example, a continuous fluid path from 
the patient through a blood/cell collection device and/or a disposable device containing 

20 two or more immobilized antibodies (e.g., a«rti-CD3 and antt-CD28) or other 
components to stimulate receptors icu,uued for T-ccll activation prior to ceils returning . 
to the subject can be utilized (immobilized on plastic surfaces or upon separable 
aiicroparticles). Such a system could involve a leukapheresis instrument with a 
disposable set sterile docked to tlx; existing manufacturers disposable set, or he an 

25 adaptation to the manufacturer's disposable set {e.g., the surface platform on wbicb the 
antibodies/activation components arc jromobilizcdVcorjitained is within the bag/container 
for collection of peripheral blood mononuclear cells during apheresis). Further, the 
solid surface/surface platform may he a part of a removal insert wluch is inserted into 
one of the device chambers or physically present within one of the disposable 

30 components. In another embodiment of the continuous flow aspect discussed above, 
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the system may comprise contacting the cells with ihe activating components at room 
temperature or. at physiologic temperature using a chamber within a blood collection ' 
device or an incubation chamber set up In scries with the flow path to the patient 

1a another example, blood is drawn into a stand-alone disposable device - 
5 directly from the patient that contains two or more immobilized antibodies (e.g., 
anti-CD3 and anti*CD28} or other components to stimulate receptors required forT-cell 
activation prior to the cclis being administered to the subject (e.g., ioiroooUfzed on 
plastic surfaces or upon separable irucroparticlea). In one embodiment, the disposable 
device may comprise a container (eg., a plastic bag, or flask) with appropriate tubing 

10 connections suitable for cwi^jng/dockmjr wife syringes and sterile decking devices. 
. This device will contain .a solid surface for immobilisation of T-ceJI activation 
components (<?.#, anti-CD3 aud and-CD28 antibodies); these may be the surfaces of the 
container itself or an insert and will typically be a flat surface, an etched flat surface, an 
irregular surface, a porous pad, fiber, dtnicaUy acceptable/safe ferro-fluid, beads, etc.). 

15 Additioually when using the stand-alone device, the subject can remain connected to 
die device, or the device can be scparabJe from the patient. Further, the device may be 
utilized at room temperature or incubated at physiologic temperature using a portable 
incubator. 

As devices and methods for collecting and processing blood and blood 
20 products arc well known* one of skilj in the art would readily recognize that given the 
teachings provided herein, that a variety of device* that fulfil the needs sitt -forth above • 
may be readily designed or existing devices modified. Accordingly, as such devices " 
and methods are not limited by the specific embodiments set forth, herein, but would 
include any device or methodology capable of maintaining sterility and which 
25 maintains blood in a fluid form in which complement activation is reduced and wherein 
components necessary for T-cdl activation (e.g., «nfi-CD3 and anti-CD28 antibodies or 
ligands thereto) may be immobilized or separated from the blood or blood product prior 
to administration to the subject. Further, as those of ordinary skill in the art can readily 
appreciate a variety of blood products can be utilized in conjunction with the devices 
30 and methods described herein. For oaompl© the methods and devices could be used to 
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provide rapid activation of T-ccfls from cryoprcsccvcd whole blood, peripheral blood 
mononuclear cells, otber eyropre.'jerved blood-derived cells, or cryopreijerved T-cell 
lines upon thaw and prior to subject admicstxation- In another example, (he memods 
and devices can be used to boost lac activity of a previously ex vivo expanded T-col) 
5 product prior to adniinisUaikjri to the subject, thus providing a highly activated T-cell 
■ product. Lastly, as will be readily appreciated flic methods and devices above may be 
utilised for autologous or allogeneic cell therapy simultaneously with the subject and 
donor. 

The methods of the prevent invention may also be utilized with vaccines 
10 to enhance reactivity of the antigen and enhance in vivo effect. Further, given that T- 
cells expanded by. the present invention have a relatively long half-lifb in the body, 
. .these cells could act aj perfect vehicles for gene therapy, by carrying a desired nucleic 
acid sequence of interest and potentially homing to site* of cancer, disease, or infection. 
Accordingly, die cells expanded by the present invention may be deJivcrcd to o patient 
15 in combination with a vaccine, one or more cytokio.es. one or more therapeutic 
antibodies, etc. Virooally any therapy that would benefit by a mote robutt T-ceD 
population is within the content of the methods of use described herein. 

20 PHARMACEUTFCAL COMPOSITIONS 

Target cell populations, such as T-ecll populations of. the present 
invention may be administered either alone, or as a pharmaceutical composition in 
combination with diluents and/or with other components such as TL-2 or other cytokines 

25 or cell populations. Briefly, phannaceiitical compositions of the present invention may 
comprise a target cell population as described herein, in combination with one or- more 
plwonaoeutically or physiologically acceptable wirrieis, diluents or excipicnts. Such 
compositions may comprise buffers such as neutral buffered saline, pjjosphate buffered 
saline and the like; carbohydrates such as glucose, moimose, sucrose or dextraus, 

30 manniloi; proteins; polypeptides or amino acids such as glycine; antioxidants; chelating 
agents such OS EDTA or glutathione; adjuvants aluminum hydroxide); and 
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preservatives. Compositions of the present invention are preferably formulated for 
intravenous admunistralion. 

Pharmaceutical composition of the present invention may be . 
administered in a manner appropriate to the disease to be treated (or prevented). The 
5 quantity and frequency of administration will be determined by such factors as The 
eoivlition of die patient, and the type and severity of the patient's disease, although 
appropriate dosages may be determined by clinical trials. 

All references referred to wilhin the text are hereby incorporated by 
10 reference in their entirety. Moreover, all numerical ranges utilized herein explicitly 
include all integer values within the range and selection ftf specific numerical values 
within the range is contemplated depending on the particular use. Further, the : 
following examples are offered by way of illustration, and not by way of limitation. 

EXAMPLE 1 
T-cell Stimulation 

In certain experiments described herein, the process referred to as 
20 XCJELLERATE 1™ was utilized. In 'brief, in this process, the XCELLER ATED T-cdJs 
arc manufactured from a peripheral blood mononuclear cell (PBMC) apheresis product. 
After collection from the patient at the clinical site, the PBMC apheresis arc washed : 
and that incubated with "uucoated'' DYNABEADS© M-450 Epoxy T. During this 
time phagocytic cells such as monocytes ingest the beads. After the incubaiotu the 
25 cells and beads are processed over a MaxSep Magnetic Separator in order to remove the 
beads and any monncytic'phagocytic cells that are attached to the beads. Following 1rnu 
monocylc-deptetion step, o volume containing a total of 5 x 10* CD3 + T-ceKs is taken 
and set-up with 1.5 x 10* DYNABEADS® M-450 CD3/CD28 T to initiate the 
XCELLERArH 1 ^ process (approx. 3:1 beads to T-cclls), Ibc mixture of cells and 
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DYNABEADS® M-450 CD3K;D2S 1 arc then incubated at 37°C, 5% CO: for 
approximately S days* to generate XCEI DERATED T-cdls for a first infusion. . The 
remaining raonocyte-depletcd PBMC are cryopreserved until a second or further cell 
product ewpsnskm (approximately 2 1 days later) at "which time they are thawed, wished . 
5 and then a volume containing a total of 5 x 10* CD3* T-celk is taken and set-up with '.. 
1.5 x I » 9 DYhiABEADS* M-450 CD3/CD28 T to initiate the XCEI J-KRATE Process . 
for a second infusion. During the incubation period of «S days at 3 7°C> 5% CO2, the 
CD3' 1 ' T-eeJDs activate and expand. The anti-CD3 mAb (OKT3) is obtained from Ortho* 
Biotech., (Raritan, NJ) and the an&£D28 mAb (9.3) is obtaiued from Bristol-Myers 
1.0 Squibb, {Stamford, Conn.). 

V^Th & modified process referred to as XCEIXERATE 11™ the process • 
described above was utilized with some modifications in which no separate monocyte 
depletion step was utilized and in certain processes the cells were frozen prior to initial 

1 5 contact with heads and farther concentration, and stimulation were performed. (See 
Figures 5A and 5B>. In one version of this; process T-cells were obtained from the 
circulating blood of a donor or patient by apheresis. Components of an apberesis.- 
product typically include lymphocytes, monocytes, granulocytes, B cells, other 
nucleated cells (white blood cells), red blood cells, and platelets. A typical apheresia 

20 product contains 1 - 2 xl0 ,Q nucleated cells. The cells ace wasbed with calcium-free, 
magnesium-frcc phosphate buffered saline to remove plasma proteins and platelets. The 
washing step was performed by centrif ligiogtho cells and removing the supernatant fluid, 
which is then replaced by PBS. Hie process was accomplished using a serrti-autumaled 
"flow through" centrifuge (COBE 2991 System, Baxter). The cells arc maintained in a 

25 closed system as they are processed. 

TJbe cells may he furlher processed by depleting the non-binding cells, 
including monocytes, (enriched for activated cells) and then continuing with the 
stimulation. Alternatively, the washed cells can be frozen, stored, and processed latex, 
which is demonstrated boreia to increase robustness of proliferation as well as depleting 

30 granulocytes. Jn one example, to freeze the cells, a 35 ml suspension of cells is placed 
in a 250 ml Ovocyte freezing b;tg along with 35 ml of the freezing solution. The 35 ml 
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cell suspension typically contains 3.Sxl0 9 U> 5.0xlO 9 cells in PBS. An equal volume of 
freezing solution (20% DMSO and 8% human serum alburoio in PBS) is added, The 
cells are at a final concentration of SQxlQ 6 cells/ml. The Cryocyte bag may contain 
volumes in the range of 30 - 70 mi. and the cell concentration can range from 10 to 
5 200x10* cctls/ml. Once the Cryocy(e bag: is filled with cells and freezing solution, the* 
bag is placed in a controlled rate freezer and the cells are frozen at l*C/minute dowrtto - 
80°C. The frozen eel 1$ arc then placed io a Uquidoitrogeastarage systcmuitfii needed. 

ilic cells are removed from the liquid nitrogen storage system and arc 
thawed at 37° C. To remove DMSO, the thawed cells are then washed with calciuro- 

10 free, naajnesium-rree PBS on the COBH 2991 System. The washed cells arc then 
passed thnxigkan 80 micron mesh filter. 

, The. thawed cells, approximately 0.5x10* CD3* cells, are placed in a ■ 
plastic 1L Llfecell bag that contains 100 ml of calcium-free, magnesium-free PBS. lbs 
VBS contains 1% - 5% human serum. 1 .5x10^ CB3xC!>28 beads (D>nabeads Mr450) 

15 are also placed inthe bag with the cells (3:1 DYNABEADS M-450 CD3/CD28 T:CD3' 
T-cells). The beads und cells are mixed at room tempemture at 1 KJPM (end-cvci-etid 
rotation') for about 30 minutes. The bag containing the beads and ceils is placed on the 
MaxSep Magnetic Separator (Nc*eQ Therapeutics, Irvine, CAb. Between the bag and 
the MaxScp s a plastic spacer (approximately 6 mm thick) is placed. (To iucrcase the 

20 magIKaic^ftrcIlgththcspaccrisrc^loved,) Thebcfidsandanyccllsamcriedtobcarjaarc 
retained on the magnet while the PBS and unbound cells are pumped away. 

The CD3xCD28 beads and concentrated cells bound to the beads are 
rinsed with cell culture media { 1 liter containing X-Vivp 1 5, Bio Whitfake*; with 50 ml 
heat inactivated pooled human serum, 20 ml IM Hcpcs, 10 ml 200 ruM L-glutamine 

25 with or without about 100,000 U7. H--2) into a 3L Lifcccll culture bag. After 
transferring the CD3xCD2R beads and positively selected cells into die Lifcccll bag, 
culture media is added until the bag contains 1000 ml. The bag contairjing the cells is 
place! m an Incubator (37°C and 5% Cih) and cells are allowed to expand 

Cells are split 1 to 4 cm each of days 3 and 5. T-cell activation and 

30 proliferation was measured by harvesting cells after 3 days and fi days in culture. 
Activation of T-ceils was assessed by measuring ceil size, the level of cell sur&ce 
marker expression, particularly the expression of CD25 and CD 3 54 on day 3 of culture. 
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Oaday 8 cells nre allowed to flow uixier gravity- (apprux. 150 mL/mm) over the lylaxS&p 
magnet lo remove the magnetic particles and the cells arc washed and concentrated 
using the COBS device noted above and resuspended in a balanced electrolyte solution 
suitable for intravenous administration such as Ptosma-Lyte A® (Baxter-Healthcare). 
5 As described within . the specification XCELLERATE I™ refers to 

conditions similar to that above, except that stimulation and concentration were not 
performed and monocyte depletion was performed prior to stimulation. 

Both XCELLERATE I 7 * 1 and 11™ processes were performed and r-eell 
proliferation was measured after 8 days in culture. The yield of expanded T-ceUa was 
10 greater when CD3* cells were concentrated prior to celt culture. (See Table 1). In- • 
addition, the cell population had greater titan 90% CDT colls. 



Table 1. T-Cell Yield Expansion on at Day 8 



Experiment 


No CD3 + Concentration 


CD3* Concentration 




(XCELLERATE T™) 


(XCELLERATE IF") 


NDa079 


33 x 10 9 


36x10-" 


NDaOcl 


38x10* 


42x10* 


NUa082 


28 k \<f 


38x10* 


Average 


33-5x10' 


39±3xl0 ? 



Further experiments were performed in this regard and depict total - 
15 number of expanded cells as well as the told expansion of nine batches of cells 

stimulated without CD3" 1 " concentration and five batches of cells stimulated with CD3 + * 

coocenlration. (See Figures I and 2>. 

. Concentration of the cells by application of a magnetic force prior to 

culture effectively increase? the purity of the CD3 4 " cells as well as iacieasicg CD154 
20 levels. (Tabic % Figures 3 and 4 depict CD154 levels graphically). Furthermore, 

comparison of T-cell proliferation wliere populations of T-cells were exposed to magnets 

of differing strengths showed that exposure to a stronger magnet resulted in greater yield 

of CD3* cells. (Table 2.) 
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Table 2. Comparison of T-Ccll Proliferation and Cell Surtoce Markers altar 
Concentration Using Weak anil Strong Magnets 



Experiment 


Magnet 


Day 


CD3% 


Size 


CD25 


CD! 54 


cror 










(FSC) 




(MFI> 




NDa087 
















Pre-SdectiQii 




0 


4m 


318 


S 


4 




Posi-Setecticm 


Weak 


0 










0.37 


Posl-Seteetioh 


Strong 


0 


61% 








0.35 


"1% Selection 


None 


a 








19 




Prwt-Sdection 


Weak 


3 


90% 


570 


846 


41 




Post-Selection 


Strong 


3 


92% 


55S 


1006 


45 




Post-Cuttuie 


TTone 














Post-Culture 


Weak 


8 


92% 


41 2 


110 


9 


17.7 


1 Strong 


8 


93% 


413 


89 




37.8 




_ 














NDa089 
















Pre-Scicction 




0 


44% 


312 


6 


4 


OS 


Post-Selection 


Wealt 


'"a"" 










0.39" 


IW-Sclcctlon 


Stiong 


0 










" 0.3 


Post-Selection 


Weak 


3 


" 83%" 






(57 




Post-Selection 


Strong 


3 


TO 




726 


tii 




Post- Culture 


Weak 


8 


89% 


409 


58 J 


18 


25.3' 


1 Sfronfc 


8 


R7% 


371 


85 ~ 


13 


42.1 
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Table 2. (continued} 



Experiment 


Magnet 


CD25 
on Day 0 


CD2S 
on Day 3 


CD154 

on 
DsyO 


CD1S4 

on 
Day 3 


CD3 1 
Ccii# | 
On ; 
Day 8 i 






(MFL) 


(MH) 


(MFI) 


(MFI) 




NDa0S7 














Mo Selection 


Nunc 


i 


758 


4 


19 


31 


Selection 


Weak 


8 


846 


A 


41 . 


. is 


Selection 


Strong 


8 


[006 


4 


45 


















NDa089 














No Selection 


"None 


6 


309 


4 


12 


- 26 


Selection 


Weak 


6 


685 


4 


67 


25 


Selection 


Strong 


6 


7io 


4 


US 


42 ; 



Five additional experiment wet* performed compering the pnweas of 
XCELLERATR I™ to that of XCRLLHRATE 1J™ For the cells activated and culture- 
5 expanded according to the two processes, cell activation markers (ceD size, CD25 
expression, and CD154 expression) on days 3 and S of culture are shown below in 
Table 3 and in Figures 6-7. 
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Table 3: Cell Activation Markers on Day 3 



Experiment 
Number 
(Donor) 


Process 


Cell Size 
CFSC) 


CD25 ftlH) 


CD154(MFI) 


Day 

0 


Day 
3 


Day 
0 


Day 
3 


Day 
0 


Day 
3 


~. NDa304 
(PC071) 


XCKLLEKATE 
II 


282 


526 


7 


625 


5 


50- 


315" 


531 


7 


750 


5 


i6i 


















N0alO7 
(i*C074) 




243 


578 


5 


287 


4 


23 


ft 


in 




<5 


ill 


d 


120 


















NDallO 
(PC076) 




262 


588 


6 


497 


4 


59 


a 


284 


615 


6 


580 


5 


1W 


~~NDan"3 ~ 
(PC060) 
















271 


662 


5. 


726 


4 


54 


a 


291 




(5'"" 


"^4T^ 




"177 


















'~HDnl 15 




253 


560 


6 


202 




25 


a 


252 






44S 


6 \ 83 


















Average 

i Std Dev 


J 


242 
± 
15 


±50 


6 

±1 


467 
±221 


S 

±] 


41 

±17 


a 


283 

±23 


595 ; 6 
±47 I ±1 


566 

±18? 


s 

±1 


148 ; 

±17 ; 




a>«4 Kilfattjli that wazkvwJtt 


aired. 



5 The data in Table .3 and Figaros 6-7 show that the XCEZXERATE- IT™ 

process generated cells whose cell sii» and CD25 expression wtivation markers oil day 
3 were on average .similar, but typically higher ami continued to he higher following 
stimulation. However, (he CD154 activation marker on day 3 for T-celts from the 
XCELLERATE II 1 * 1 process was much greater than for those of T-eells from the 
10 XCELLERATE F" process. Further, as demonstrated above, (he XCELLERATE II™ 
process generated CD25 and CD154 levels that were consistently higher pox donor than 
other methods. 
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The expression of CD154 oil Day 3 of the XCELLERATE II™ process 
is actually much higher (bun for XCELLERATE F m . This observation suggests that tbe 
T-cef1s are in a higher state of activation during tbe XCELLERATE IT™ process than in 
the XCELLERATE J™ process. It is predicted that this may translate into a more 
5 effective product v*en admiswlercd f« Ww. 

CD? Cell Purity, CD4 Cell/CD* cell ratio, aid cell viability en Day 3 
of culture were also determined tor five patient samples. The phenotypc and viability 
of cells used subjected to the XCELLERATE I™ process and the XCELLERATE IT™ 
process are shown below in Table 4 as measured by Flow Cytometry or Trypan blue 
10 staining. 
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Tsble4 





CdlPttiity 


Day OCuJi 
VfebfBly 
<%) 


Day© 
CD4;CJ38 
ratio ^ 


Day 3 OJr 
C«JI Purity 
(%) 


Day 3 Cell 
Viability 
(%) 


Day 3 
C04K:B8 
ratio 
















JiCKUJfiKATE 
( 


To 


92 


f.91 


79 


32 


13 


m 

KCELLEKATE 
0- 


85 


99 


23 


91 


95 


2.4 














1W 

I 


rf? 


95 


3.2 


84 


to 


2.7 


w 

XCELLKKATE 
0 


tJO 




3.7 


93 




2.9 














»«7 ft 

VT.FrXERATE 

1 f 


99 




..... K . 




23 


]•) 

D 


119 


99 


2.7 


95 


92 


2.8 
















lift 

XdlXCRATE 

1 


63 


99 


2.9' 


91 


si 


2.S 


XUELLEKATE 
11 


83 


99 


3.9 


93 


92 


4.5 
















Hi 

XCEJULEALTE 
1 


M 


99 


19 


92 


n 




115 
11 


72 


99 


2.2 


M 


H 


23 


* ~PnTHy of CKT T-caIK an (fey 0 after mOrWcytc-d taction la toeX< 







or after magnetic wi«ntr«tion In the XCEIJ/ERATE If. pr<xe*5 
5 * - ratio of CD4* : CD& + T-«eU« on day 0 After m on ocyto-dep lotion tn tkt XCELLERATE I 
pr««*»or after magnetic cwu»ntra«ion in the XCELL.1RATE II process 

EXAMPLE H 

efficiency or CI?3 + T-cecj . Enrichment, Monocytb-pepution 

A-UD QRANULOCYtE-DEPLETTON 

to 



For this study, upon receipt at the Xcyte Therapies Development 
laboratory, the incoming PBMC apheresis product was washed, spljt and: 
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1 . For the XCELLERATE 1 process, a rnonocytc-depletion sucp was 
carried out and the CD14 + monccyle-depleted PBMC were eryopreserved and stored in • 
the vapor phase of a LN2 freezer (as uoted in Example 0- On the day of set-up of ti>e • 
XCELLERATE I process, iho CDH^mouocyte-depleted PBMC were thawed and the 
5 XCELLERATE process initiated with DYNABEADS M-450 CD5/CD28 T as detailed 
in Example I. The average cellular composition and the average efficiency of CD3* ■ 
"i'-cetl enrichment, CDI4* monoc>tc~depletion and sranuiocyte-depletion for theN -.5 
donors in these initiaf steps is shown in Table 5. 1 and the data tor each individual donor • • 
is shownin Table 5.2. *■ 

10 • 2. For the XCELLERATE II process, the PBMC aphesresis product 

cells cryoprcserved and stored in the vapor phase of a LN'i freezer. On the day of set-up 
of the XCELLERATE 11 process, the cryopieservcd PBMC apheresis product cells 
wcie thawed and the CD3*T-ccib magnetically concentrated and the XCELLERATE IJ 
process initiated with DYNABEADS M-45D CD3/CJD28 T as detailed in Exataple I. 

15 The average cellular composition and the average efficiency of CD3 + T-cell enrichment. 
CD14* monocytodcplctiou and granulocytc-dcpletion tor the N - 5 donors in these 
initial steps is shown in Table 5.1 and the data for each individual doiwr is shown in 
Table 5.2. 

As demonstrated in Tables 5. 1 and 5.2, the combination of fieeze/thawing 
20 of the PBMC apheresis product followed by magnetfe eoncantrstjon of CD3 + T-eells 
direct froai the thawed PBMC apheresis product in the XCELLERATE 11 process - 
configuration results in efficient eliiuination of CD14 4 " njonocytw and granulocytes 
(Table 5.1 and Table 5.2). The efficiency of ihe elimination of the CD1 4 + monocytes and 
the granulocytes in the XCELLERATE II process is as good as that of the 
25 XCELLERATE I process with the benefit that it eliminates the need for a separate • 
depletion step using the additional "nsicwted" DYNABEADS M-450 T reagent and 
consistently leads to a higher CTWCDS ratio. 
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TubleSJ: Average (N - 5) efficiency of CD3 + T-ccll enrichment, CDl 4 moivocyte- 
depletkm and granulticy tc-dentetion in the Initial Steps of the XCEIXERATE i 
and the XCELLJERATE IF Procetw Configurations 



Cell Pixparation 


Avcrag 


b ± Std. Dcv CeUuljr Composition (%) 


CT>3 + 


CIH4* 


Gramilocyics 


CD4/C0S* 


Incoming PBMC 
apheresJs product 


49±6 


16±3 


S±7 


2,2±G.3 


XCELLERATin 


Monocyte-deplcted PBMC 


51 ±6 


5,5 ±3 


5.7 ±5 


2.4 i 0-6 . 


Free»/£hawed Monacytc- 
dcplctcd PBMC 


64±4 


<>±3 


0.4 ±0.5 


! 2.4 ±0.6 


XCELIjEKATE II 


Freeae-Uwwed.PBMC 
apheresis product 


56±5 


11 ±2 


0.4 ±0.5 


2.4 ±0.8 


Post CD3" magnetic 
concentration 

Cdlirliir«BTu*wuFon 


92±22 

»vere tkwreined b 


2.4 ±3.7 

f Gov evtosktn 


0±0 


2.«6±0.86 
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Table 5.2: Comparison of the efficiency of T-ceB enrichment, CD34* 
monocyte-dcpletton and granulocyt«-depIelLon in the initial step* of the - 
XCKLLERATE I and the XCELLERATE n process configurations 



Experiment 




CeWnbirCqwiWJftiwi (%) 






CW 


CDJ4 V 


Oraitlacytn 


CWJCW* 




InwiatBE PBMC aphwesij pFwfoid 


.«% 


11% 


14% 


2.2 




XCKU.ERATEI 


CPCB71) 


Mrtnocylc-dcpltfcd PBMC 


54% 




I2_«% 


I—" 




Frcwo/tfiiWBtf Mum tKHlc^onl clod PBMC 


67% 


4% 


0% 


. 3-2 




XiCKtXKRATfcH 




Frce«-tf»w£d PBMC sduxevs nroduct 


_64%J 










Pom- CD J* magnetic concentration 


110% 


-g- 




H*- 






Int*Blnt PBMC wberesU product 


51% 




i% 


2,1 


(POT*) 


XCSLLERATEI 




«4% 




1% 


23 




Fnrczc/lhawwJ-MonocylCHJcDtEtcd PflMC 




3% 


0% 


2.3 




XCELLETUTF-IC 




Pre«w-tl«\vodPfiMCspbercstspnxhia 


53% 






20 , 




Pent- CD3" niBKiiutfc eaacetmtwn 




0% 


-a— 


2.7 




NDatlO 


Inc»»li>B 


«% 


)8% 


)5% 


75 


(PC674) 


XCELLERA1K1 




MgnocrtwSeplcted PBMC 


63% 


3.s% 


[0% 


2.9 . 




Freeze/lluwcd Monocy»«-<Jepl««l PfiMC 


63% 


■ 7% 


0% 


2.9 ' 




XCPUJttATE D 




Frcfzotf KnwxJ PJBMC aphcrafe p«>dn« 




13% 




« 




J»osi- CD3" l*i Agnrtrc «*Miciotfyti<3j> 




IK 


— s— 


3.8 • 














KD*113 


iBcunfnfi PBMC iphcrMls product 


47% 


17% 


6% 


2J ' 


<PO*n 


XCKLLKHATEL 




61% 




3% 


t.8 




FToewrthwcdMoiwcvte-dsplctcd FBMC 


63% 


-3h 


IM 


J.B 




XCSLLERATtS fl 




Frc«e-th»wcd PBMC wheresik pmdnet 


51% 


13% 


I* 


IJ 




Po»t-CD3*nw9iBlioa»coniruii«i 


76% 


< 1% 


0% 


1.5 






TkuiuidC PBMC rnibemfS irodud 


59% 


17% 


2% 


1.7 


(PC073) 


XCELLKUTRI 




60% 


10% 


M%— 


LI 




Fieewrthavvwf Monooybc-deplited PBMC 


60% 


11% 




1.5 




TtCJU.LERATEIT 




KficirHiinYcd PtiMC »o!wc<4 iwodotU 


53% 


rc% 


i% 






Pcjv- Ci >3" nwanetlc oxHwntmtou 


73% 


9% 


0% 


2.2 



In addition to the simplification and streamlining of the process by 
elimination i)f the CDW monocyte-cfepletioti step and the associated reagents, the 
magnetic conooatration step in the XCEMjBKATE IT" process also provides a higher 
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purity of CD3 + T-cc!Is and a higher ratio of CD3* CD4* : CD? CD8 + T-oclls «t the 
initiation of T-cell activation (Table 5.1 «k! Table 5.2). 

Yleldt Purity, Viability and Composition of Activated CD3 + T-cdls Pre* 
harvest on Day 8 of (be XCELLERATE I™ process and the XCELLERATE IP™ 
5 process were also compared. 

As shown in Table 5.3, the average yicld } purity sod viability of the ■• 
cm* T-cells prior to harvest on day 8 are typically improved for the XCELLERATP-. 
fl r * compared to the XCELLERA IE ^process, .... 

Table 5.3: Yield, purity, viability and composition of activated CDS* T-cell* pre- 
10 harvest on day 8 of the XCELLERATE I process and the XGELLERATE It .. 
process 



Experiment 
Number 
(Donor) 


XCttJLHUi-fc 
tTOCCtt 


j Pro-harvest CD3"T-ceHProdttctFrwpertics. 


cells 


Purity 
CJ>3 + T- 
cells (%) 


VkbUrfy 
<%) 


cim/cds 
Rutin* 


(PC071) 


xmiBKAfBT' 


oixlO* 


95 


97 


1.2 


X«ElLEftATR« 


50x10" 


97 " 


97 


1.7 




M>a107 j XCKUJakATK l ■ $7* ]<? [ 98 


98 


0.8 


98 






NOallO 
(PCH76) 


XCfcJLLEKATfc ] 


41x10 s ' j 96 


95 


l.d ■ 


XtfiU-tKAtKll 


41x10 s ] 99 


99 


2.4 




Nihil 13 
(PC960) 


XCSLURAW1 


41x10* | 96 : 96 


1.3 . 


XCELLERATE II 


43x10* J 98 1 98 


4:0 




(PC073) 


XCSLLKKATE J 


3JxlO y 


96 | 9* 


1.3 






97 j 97 


1.4 




Average 
±StdDev 




47±14 


96 ±2 


97±1 


1-210.3 


XCEtLfcHAltt 
» 


45 ±6 


98 ±\ 


98±1 


UH±QA 



Also, as shown in Table S3, the XCELLERATR n™ process maintains 
15 a higher ratio of CT>3" C&t: CD3"CD8 + T-cclIs tiwiughout the process. Thi$ may be 
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due to pr efcrcntial cooceotratioa of CD4" 1, cells during the magnetic concentration 
step (Tables 5.1 and 5.2). 

"Incoming" relets to fresh, washed Incoming apheresis cells. The 
starting cells listed in Table 5.2 for the XCELLERATE P™ process were apheresed 
5 cells that had btm washed, monocyte depicted, and/or irozcii/tliawed. The starting 
cells listed in Tabic 5.2 for the XCELLERATE IF* process were apheresis cells that 
had been washed and frozeoAhawed. 

* ~ Ralio of CD3 + CD4 + : CD3 + CD8* T-ceNs 

10 

Table 5.3 shows that the XCELLERA1E U™ process resulted in a cell 
product that was more pure (in terms of %CDV <*Us) than Ihe cell product ftom the 
. XCELLERATE I™ process. That is, theproduct cells from the XCELLERATE .11™ 
process had an average (± sld dev) CIW cell purity of %% ± 1% while the ceils frvm 
15 the XCELLERATE I™ process had an average purity of 93% ± 2%. 

Also, us shown in Table 5.3, the XCELLERATE 11™ process 
maintained a higher ratio of CD4/CD8 cells. The incoming cells had an average 
CD4/CD8 cell ratio of 2.2 and the product cell* from die XCELLERATE 3P*' process 
had a CD4/CD8 ratio of 1.8. while the product ceils from the XCELLERATE I™ 
20 process had a CD4/CD8 ratio of 1 .2. 

The dtita of Table 5.3 also shows that die XCELLERATE IF* proctrss 
resulted in product cells with an average viability of 98% while the XCELLERATE IT" 
process resulted in product cells wnh on average viability of 97%. 

EXAMPLE III 

25 Monocyte deration 

Monocytes <CD14 + phagocytic cells) are removed from T-cell 
preparations via magnetic depletion using a variety of "irrelevant" {i.e., non-antibody 
coated or non-target antibody coated) Dynal beads- Depletion was performed by pre- 
30 incubatiog either, whole blood after separation in ftcol or apheresed peripheral blood 
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with Dynal Sheep anti -mouse M-450 beads, or Dynal human serum albumin-coated 
beads CM-4S0), or with Dynal Epoxy (M-450) brads at roughly a 2: 1 bead to ceil jrario. 
The cells and beads were incubated for periods of 1 -2 hours at 22-37 degrees C } followed 
by magnetic removal of cells that had attached to beads or that hod engulfed beads. The 
5 remaining cells were placed inU) culture alongside un-inanipulaifcd cells. Cells were 
characterized by flow cytometry for ecl] phenotypc before end after depletion. 

. BXAMTLRIV 
Flow cytometry Snrrwcs 

10 ' A Bccton Dickinson FACSCALIBUR cytometcr was used for all the 

data collected and presented. Any flow cytometcr capable of performing 3-coIor 
analysis could be used by an experienced operator to acquire identical data. Fcr 
cxiimplo, a FACSCAN, Vantage Cell Sorter, or other BD product would work to collect 
similar data. Also, Coulter products, such as the Coulter Epic Sorter would work as well. 

1 5 The instrument setting given below can be used as a general guideline 

for instrument conformation to gather data as was done in these studies. These settings 
were used for the Examples provided herein; however* nnodificauons to these settings 
can and should be made by au experienced instrument handler to adjust appropriately 
for compensation and detector voltages. Also, tbe use of different detection antibodies • 

20 with different fluorescent tags requires unique adjustment to any particular instrument 
to give optimal signal separation (voltage) with iuirihnal "bleeding-over" into other 
channels (<?£., compensation), A skilled flow operator, well-vcrscd in using 
compensation controls, isotype controls, and with a general understanding of T-ccll 
biology should be able to reproduce any of tlie data presented below. 

25 Further it should bo noted that various settings, particularly voltage 

settings, may vary, depending upon the efficiency of the instrument laser, For example, 
older lasers may require more voltage to generate a signal comparable to a newer laser. 
However, the data obtained, whether with more or less voltage, should reflect similar 
patterns in biology. 

30 
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Settings used on Ibe FACSCALIBUR™ (Becton Dickinson): 
l^toctcdT/Ampst 





Detector 


Voltage 


Amo/Gain 


Mwle 


5 PI 


FSC 


EOO 


1.30 


Tin. 


P2 


ssc 


370 


1. 00 


lb 


P3 


FL1 


610 


1.00 


Log 


P4 


FL2 


550 


J .00 


Log 


P5 


FL3 


520 


1.00 


Log 



10 

Although the parameter voltages Are generally constant, P3, P4, and P5 
may be adjusted slightly up or down in order tu achieve maximum signal separation, 
while maintaining a negative control signal value hi or near the first decade {0-10) in 
signal strength in the lug mode. 

15 

Threshold: 

Primary parameter: FSC (forward scatter) 
Value: 52 

20 Secondary parameter: none 

Compensation: 
FL1-4.0%FL2 
FL2-21.4%FL1 
25 FL2-2.6%FL3 
FL3-J5.2%FI,2 

While the seifitjgs provided approximate Ihe settings used to collect most 
of the data presented below, the settings may to altered and roughly equivalent data on 
30 stimulated T-cclIs should be generated. The general acceptable ranges for 
compensation at the voltages listed above arc as shown below: 
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FL1-FL2 0.4-4% 

K).2-H,t 18-27% 

FL2-FL3 2-8% 

5 FL3-FL2 10-16% 

The <jet*tminaUoji of the particular compensation or voltage values has 
to be made by an experienced flow cytometcr operator with the following goals: 

1) Voltage: Maximization of signal separation between positive and ' 
10 negative signals {c.g.> surface antigen marker negative vs. low levels surface tmtigen vs. 

high leveLs siiriiice anligcn). 

2) Compensation: Minimization of intercbannel interference 
(bleed-over) by use of compensation controls. 

3 5 As voltage settings change, so do compensation settings. 

KX AMPLE V 
CCU. PROLIFERATION AND VtABLUTY ASSAYS 

Cell proliferation and viability was measured by standard Trypan Blue 
20 staining and ceil counting using a hemacytometer. See Figures 5A-5B. 

EXAMPLE VT 
Activation Markka Assays 

CD154 is expressed on activated T-ceJJs in a temporal manner and has 
25 been shown to be a key clement in T-cells interactions via CD40 on APCs. Blocking 
the interaction of these two receptors can effectively alter, and even shut-ofl; an 
immune response. Aliquots of T-cells tftat were stimulated by concentration with 
CD3xCD2S paramagnetic beads were removed from cell culture at days 3, 5, Hnd X and 
analyzed for tbc level of CD154 expression. The level of CD 154 expression was 
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compared with T-cells that were depicted of monocytes but were not incubated with 
CD3xCD28 paramagnetic beads (that is, tlie T-cells were not magnetically eonccalrated 
nt culture initiation). Siyntficant activation of the T-cells stimulated by magnetic 
concentration with aoti-CD3 and ami-CD28 beads was shown by a three-fold increase 
5 in the level of CD 1 54 expression cut the third day of culture compared with celts thai 
were not similarly stimulated at culture initiation. (See Figures A and 7). CD25 levels 
measured in a similar manner (Figure 6} show a trend toward higher activation. 

In general marker expression was monitored over various times. In tbis 
regard cells are labeled with anti-human CD4 Oromuooteeh, Fallorton, CA), FITC . 

10 coupled anti-hitman CD1 la (PJianningcfi), FITC coupled anti-human CD26 
(Pharmingen), FITC coupled anti-human CD49d (Coulter), FITC coupled anti-human 
CD54 (Pharmingen and Becton/ Dickinson), FITC coupled anti-human CD95 
(Pharmingen), FITC coupled ami-human CDB4 (Phaiiningen), KiTC coupled ami- 
human CD25 Ab (Becton Dickinson, Fullcrton, CA), FITC coupled anti-human CD69 

15 Ab (Becton Dickinson), FITC or PE coupled anti-human CD154 Ab (Becton 
Dickinson}, or FITC or ?B coupled IgGI isotype control Ab. Cells, 2xl0 5 are labeled 
for 20 minutes at 4*C with 2 pi of each antibody in a floel vofume of 30 ul t washed and 
resusspended in 1% parfonnoldchyde (Sigma, St. Louis, MO). 

Comparison of cell surface marker molecule expression levels may be 

20 carried out by a variety of methods and thus absolute values may diner. However, 
when compariug two values the relative fold values may be readily calculated. For 
example, CD 154 expression levels on T-cells generated by different "activation" 
methods can be measured with relative accuracy by flow cytometric means. Using a 
reagent, such as Becton Dickinson's anti-CDlM -PE conjugate (catlogue # 340477), 

25 one can stain T-coHs in restiog or activated slates and gauge expression levels for This 
marker <or others by means well known to experienced flow cytometer operators. 
Described herein are methods which provide for increased expression of CD154 on T- 
cells, both CP** and CD8 + - By simultaneously stimulating and concentrating T-cclis at 
the initiation of culture, as described herein, expression level* can be driven up beyond 

30 values obtained by standard 3x28 activation, on the older of a 20% to over a 100% 
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increase in levels, as measured by mean fluorescent intensity (MIT) using flow 
cytometry (BD FACSCalibur and antibody described above). For example, an 
unstimulated CD4*T-ce)l would be negative for CD 154 and would therefore yield. MM 
values between 1-10. Upon activation by XCELLERATE 1™, at 3 (lays- post- 
5 activation, MF1 values for CD154 on CD4* T-ceils might be in the 20-40 range, while • 
rlie XCELLERATE n™ process might yield CD154 MFI values of 60-200. While . 
■ these ore not absolute values in terms of the number of CD 154 molecules expressed oa 
T-cclk. there are sufficient to determine relative levels of increased expression. ■ 
Accordingly, it can be demonstrated that an approximate 1.1 to 20 fold increase in 
10 CD 154 levels between 1-4 days, po^-actrvation urn be demonstrated with, the: 
XCELLERATE II™ process as compared to the XCBLLERATF. 1™ process. 

■EXAMPLE VII 
15 Cytokine Assays 

Cells are prepared as described above. Superoatents from cells 
stimulated for various times are subjected to an IL 2, IL-4, JNF-gamma or TNF-ct, 
ELISA according to Che manufacturer's instructions (Biosource mteraational, " ■ 

20 Sunnyvale, CA>. 

In an shcmaUve assay, IL-2 is measured by intracellular staining of CD4 
T-ceUs using flow cytometry. For intracellular labeling of IL-2 or LFN-y, cells arc first, 
incubated with 1 ugAnl Monensin (Calbiochem) for 4 hours prior to assay. The cells 
are subsequently stained for surface proteins as described above, fixed and 

25 pcrmeabilized using Becton Dickioson intracellular staining-kit, labeled with PE- 
couplcd anti-human IL-2 Ab and FITC coupled anti-human IFN-y or the corresponding 
control Aba as described by the manufacturer. Data acquisition and flow cytometric 
analysis is performed on a Becton Dickinson FACSCalibur flow cytometer using 
Cellauest software following tiie manufacturer's protocol (Becton Dickinson). 
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[FN-gararaa concentrations were about 2, 3, 4, and in some cases 5 fold 
lugher at day 3 when using die XCELLERATE II™ methodology as opposed to 
XCELLERATE I™ (date not shown). Further, TNF-alpha levels were also markedly 
higher (between IJ to 3 fold higher) up to day 5 following stimulation (data noxahown) 
5 as compared with XCELLERATE I™. 

EXAMPLE VIU 
Phenotyfjcal Celt Analysis Aftsr Res cumulation 

1 0 For icstimulaUOTi onaJy sis about 5x1 0° cells are taken from the culture at 

. the day of temmiiitiwi. In several examples, die date of tconinotion is day & of culture. 
The cells arc placed into 5 mL of X-vivo 1 5 media with serum and with or without IL-2 
as indicated above, in one well of a six well plate About 5x10* Dynabcads M-450 
CD3/CD28 T heads to the well containing the cells and the cells and beads ate placed in 

15 a 37 C, 5% CO a incubator. After two days, the samples ate removed and tested for 
viability and analyzed by FACS to determine cell sbje, and cell marker and/or cytokine 
expression levels, such aa CD25 expression levels, CD 1 54 expression levels. Table 6 
demonstrates these results below for five patient cample* subject to the XCELLERATE 
P* and the XCELLERATE IT™ process. 

20 Table 6: RcsuMs d the Re-stimulation Assay for XCELLERATED T-cells 
Produced Using the XCELLERATE T™ and eke XCELLERATE IF" Processes 



Experiment 
Number 
(Donor) 


Process 
Configuration 


Cell Size 

OETSC) 


CD25(MFI) 


CD154 fMFI) 


T-0 


T = 
48 
hr 


T<=6 


T ■ 
48 hr 


T^0 


T = 
48 hr 


NDal04 
(PC071) 


XCELLERATE 
I 




607 


104 


47S 


6 


37 


XCeLUSRATE 
H 


404 


659 


115 


544 


14 


W 






ND»Iu7 
(PC074) 


XCELLERATE 
I 


356 


596 


59 


585 


6 


121 
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XCELLERAIE 
' II 


38D 


607 1 62 


721 


"'lb' 


109 




NDiiia 

(TC076) 


XCELLERATE 
I 


425 


501 


tli 


600 


10 


39 


XCBLLEKATE 
U 


390 


445 


97 


434 


15 


36 




(PC060) 


XCELLERATE 




630 


66 


. 659 


8 




XCELLERATE 

n 


41 1 r 633 


113 


S16 


12 


145 


<PO>73) 




XCELLBRATE 
1 


433 


514 




247 


13 


• 10 


XCELLERATE 
H 


408 


569 


81 


369 


20 


3d 




Average 
± Std D«v 
(n-S) 


TCCELLRKATE 
I 


407 

± 
21 


570 
+ 
58 


H9 
±24 


514 

±163 


9 

±3 


48 

±43 


XCELLERATE 
II 


± 
13 


583 
± 
R4 


94 

±22 


577 
±189 


14 

±4 


' 79 
±48 



EXAMPLE IX 

5 ALTERNATIVE CELL COLLECTION! AND CULTUAE PROTOCOLS 

XCELLERATE™ 

Cells isolated from human blood are grown in X-vivo media. 
(Biowhittabsi' Inc., WalkwsvUle, MD) aed dep<irtdmg on use supplemental with or 

1 0 without 20 0>oi1 IL-2 (Bochrijoger Mannheim, Indianapolis, IN) and supplemented with 
5% human serum (Biowhittatax), 2 mM Glutamine (Life Technologies, RocfrviUt^ Mil) 
and 20 mM HEPES (Life Technology). Juikat E6-1 cells (ATCC, Manassas, VA) arc 
grown in RPMT 1640 (Life Technologies) supplemented with 10% FBS (BlOwMttafcer), 
2 mM gtutamine (Life Technologies), 2 mM Penicillin (Life Technologies), and 2 mM 

15 Streptomycin (Life Technologies). 
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Btrfry coats from healthy human volunteer donors are obtained 
(American Red Cross, Portland, OR). Peripheral blood mononuclear cells (PBMC) arc 
obtained using Lymphocyte Separation Media (ICN Pharmaceuticals* Costa Mesu r CA) 
according to the manufacturers' instructions. 
5 Peripteral Wood lymphocytes (PBB) are obtained from the PBMC 

fraction by incubation in culture flask (Coster, Pittsburgh, PA) with uocoated- 
Dynabeads (DynaL Oslo, Norway), 10* celis/mt 2 bcads/cell, 2ii at 37°C. Monocytes- 
and macrophages can lie removed by adherence to the culture flask. Alternatively, they 
can be removed by pbagocytosing the paramagnetic beads and then depleting these cells 

1 0 by magnetic cell separation according to the manufacture's instruction (DynalJ. CD4 + 
cells arc purified from the PBL fraction by incubation with 1 0 ug/ml of monocloiial 
antibodies against CDS (done O10-1), CD20 (dooe-EFS), CD14 (clone FU) and CD! 6 
(Coulter), 10* cells/ml, 20 min at 4"C. After washing, celts are treated with slwep arrti- 
ntouse rg-ooupled Dynabeads (10 s cells/ml, 6 beada/cdl, 20 min at 4*C) and Ihen 

15 depleted twice via magnetic cell separation. The purity of CD4* cells are routinely 91- 
95% as measured by Flow cytometry. 

Dendritic ceils are generated by first adhering PBMC to a cuhuie flask 
(Coster), 10" cdls/mU 2h at 37°C (without Dynabeada). After extensive washing, 
adherent cells are cultured for 7 days in media containing 500 U/ml GM-CSF 

20 (Boeliringer Mannheim) and 12.5 U/ml IL-4 (Boehrmger Marmheim)- The resulting 
cell population is weakly adherent and expresses surface markers characteristic of 
dendritic cells (e.g., expresses HLA-DR, CD86, CD83, CDllc and lacks expression of 
CD4). (All antibodies obtained from Bccton Dickinson, Sau Jose, CA). 

Other techniques can utilize human peripheral blood lymphocytes 

25 containing T-ccils that are incubated in bssue culture plates and/or tissue culture flasks 
(Baxter bags), or other common culture vessels in media, which could be composed of 
RPMT, X-Vivc J 5, or some other T-cell culture media. Although not required for the 
activation and growth of T-cells, glutamic and HEPES arc added to the culture mcd». 
Fetal bovine serum (10% find), human A/B serum (5°/»), or autologous human serum 

30 (5%) is added to culture media. The percentage of scrum may vary without greatly 
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affecting T-c*)l biology or culture outcome. In some instances, recombinant human IL- 
2 i$ added to cultures. In some instances, phagocytic CD14* cells and other phagocytic 
cells are remove by magnetic depletion as described, infra. Beads having co- 
immobilized upon their surface anti-CD? and anti-CD28 (3x28 beads) ore added at a 

5 3:1 bead:cell ratio. Cultures are maintained* at 37 degrees C at 5-7% C0 2 - Cellsare 
removed cit several timepoints over a 14 day period to determine cell density (cell 
number), cell size, and cell surface phenotypc as measured via flow cytometric analysis . 
of a variety of surface antigens. Supcmataois are also collected from cultures to 
determine cytokine secretion profiles, including, but not limited to: IL-2, il>4, IFN-y , • 

10 TNF-cu As activated cells grow and divide, cultures are maintained at 0,2-33cl0* CD3 + 
. T-cells/ml. When T-ccU density exceeds roughly 1.5x1 cultures are 'split aud fed- 
•with fresh media so as to give a cell density in the 0.2-1,4x1 0°/ml range. At roughly 2- 
hours 1o about 14 days following initial stimulation, when activated T-ectls arc shown 
to be entering a more quiescent phase (e.g., CD25 levels diminishing, cell slw aa 

15 determined by forward scatter is duniiushing, rate of cell division may be reduced), 
cells arc cither infused into the subject or re-stinrmiated with one of the following 
stimuli: 

1) No stimulus . 
20 2) H»>1oh«raagglutijiin<PlIA)2ji6'ml 
3) {3x28 beads) ot a 1 :1 bead/cell ratio 

Cells are again analyzed over time for cell phenotypc and activatioa'nmctional state. 
Sjqpernatants are again collected tor secreted cytokine analysis. 

25 Cells were stimulated by three different methodologies 1) Dynabeads (M-450) 
covolcntly coupled to anti-CD3 (OKT-3) and anii-CD28 (9.3) antibodies (3x2& beads) 
according to the imutufacturcr's instructions (Dynal), 3 beads/cell 2) lonomycin 
(Calbiochem, La Jolia, CA) (1GD ng/ml) and phorbol 12-myristate43-acctatc (PMA) 
(Calbiochem) (10 ng/ml), 3) allogeneic dendritic cells (25^00 dendritic cells/200,000 

30 CJM cells). AU ceils are stimulated at a concentration of 10* cell/ml Proliferation 
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assays are conducted in quadruplicate in 96 well flat-bottom plates. Ceils are 
stirmilared at 10* cells/ml m a fund volume of 200 ul Proliferation is measured by 
MTT assay (hfTT assay kit, Gieirdcon International Inc., Tomecula, CA) at day 3 
(stimulation method 1 and 2) or at day ft (stimulation method 3), and results arc 
5 presented as mean value of quadruplicates. FBL cultures or purified CD4 - * cell cultures 
ate stimulated with 3X28 beads, ionomycin/PMA, or allogenic dendritic cells. 

As demonstrated by Figures 8A-8B, cell numbers (Coulter counter) 
increase dramatically following stimulation with PHA, 3x28 beads <anti-CD3 and ahd? 
CD28 co-immobilized on beads) attached to the beads via sheep anti-mouse (SAM), 

10 3x28 beads with the antibodies covalenlly attached to the beads> or antibodies singly or 
dually immobilized oq a plate. Figure 9 also demonstrates increases in cell numbers 

• • following stimulation with eoviilentty immobilized f<nti-CD3 and anti-CD2& on beads 
+A monocyte depletion and +/- 20 units of 1L-2. 

15 

EXAMPLE X 
MONOCYTE DEPLETION VlA MAGNETIC DEPLETION 

Monocytes (CD!4 + phagocytic cells) are removed flora T-cetl 
20 preparations via magnetic depletion using a variety of "mojevant" {i.e.. non-antibody 
coated or non-target antibody coated) Dynal beads. Depletion was performed by prc- 
incubating ficolled whote blood, or apheccsed peripheral blood with roxigbly 2:1 bead to 
cell ratio of Dynal Sheep anti-mouse M-450 beads, or Dynal human serum albumin- 
coated beads (M-450), or with Dynal Bpoxy (M-450) beads for periods of 1-2 hours at 
25 22-37 degrees C, followed by magnetic removal of cells which had attached to beads or 
engulfed beads. The remaining cells were placed into culture alongside un-manipulatcd 
ceils. Cells were chnractcrized by flow cytometry for cell phenotype before and after 
depletion. Figure 9 demonstrates increased proliferation ui the absence of monocytes. 



30 
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EXAMPLE XI 

I'RE-ACnVATtQN ANU POST-ACTI VA'HON KINETIC TlMRO0<JRS£ STVTHES 

5 

A series of experiments were performed in which human T-ceU$, 
isolated either from whole blood or from apheresed peripheral blood, were .cufeircd 
under a variety of conditions. Those conditions include: 

10 

1) No stimulation 

2) Stimulation with phytohemaggiuunin (PHA) at 2 iigfml. 

'3) Stimulation with 3x28 Dynabeads (beads having unti-CD3 and unti-C28 beads 
conjugated thereto) at 3: 1 or 1 ; I bead-to-T-ccIl ratio. 
] 5 4) Stimurttli on or culture in the presence or absence of cxngenously added recombinant 
raimanirx2af tOU/ral(5.ng/m3). . 
5) Culture in the presence of monocytes (CDJ4* phagocytic cells) or cultured 
following removal of aforementioned cells via magnetic depletion twins a variety of 
"irrelevant" Dynabeads. Depletion was performed as illustrated in Example 2, 

20 

The 'following cell surface markers were analyzed by flow cytometry to 
determine ccU phenotype and activation state: CD2, CD3, CD4, CDS, CDH CD19, 
CD20, CD25, CD45RA, CD45JRO. CD54, CD62I,, Ct>wI37 (41BB), CD154. Cell size . 
is also examined, as dDtcrmincd by forward scatter profiles via flow cytometry, 

25 

Markers, such as CD2, CD3, CD4, CDS, CD14, CD19, CD20, CD45RA> 
and CD45RO aie used to determine T, B, and monocyte lineages and subpopulations, 
while forward scatter, CD25, CD62L, CD54, CD137, CD154 are used to detctrnine 
activation state and functional properties of cells. 

30 

Human peripheral blood lymphocytes containing T-cells were prepared 
as described in Example DC. Cells are analyzed over fiiric for cell phenotype and 
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aolivation/fuociionoi state. Supematanta are collected far secreted cytokine analysis. 
Figures 8 and 9 demonstrates general growth characteristics of human T-cell$ following 
activation with 3x28 beads +/- recombinant human IL-2 at lOu/ml and +A monocyte 
depletion . All cells were curtarcd m Baxter Lifecell Flasks (300mi). The owe plot 
5 labeled "Scale up" refers to ft 300ml flask culture (No IL-2/Monocyte depleted) that 
was expanded up to a Baxter Lifeeell 3 liter flask. The graph demonstrates an 
approximate 2-4 log expansion of human T-cells under the various conditions. 

Figure 10 shows the kinetic analysis of cell size as determined by 
10 forward scatter flow cytometry profiles over time, T-ceil are seen to increase in size 
shortly after activation and subsequently decrease in site so that by.day .14 they 
. demonstrate smaller forward scatter profiles, indicating a more quiescent state, , 

Figure 1 1 show 3L-2 receptor (CD25) expression over time following 
15 3x28 bead stimulation. Bout CD4* and Cl>3 + T-cells show an early increase in receptor 
level. By day 14. CD25 expression tevels are greatly reduced on a majority of T-ceils, 
indicating a more quiescent state, 

"When 3x2S-stimulated T-ceUs became more quiescent (low CD25, low forward 
20 scatter), they were re-stimularcd as shown below: 

1) No auinulation 

2) PHA2i.g/ral 

3) 3x28 (Kcelleratc) bead stimulation at 1 bcad/CD3* T-cell 

25 

A kinetic analysis of cell size (forward scalier), aurlkce phenotypc, 
activation marker cxpiossionj and cytokine secretion was then performed Figure 12 
shows forward scatter {cell size) kinetics following primary and secondary stimulation. 
Figure 13 shows CD25 (IL-2-Reccptor) expression kinetics following primary and 
30 secondary stimulation. Figure \6 shows CD54 (t-CAM) expression following 
secondary stimulation, on CD4 4 " T-cells (A) and on CD8 4 T-cetis (B). where the 
primary stimulation was either PHA or CD3xCD28 beads, and le-stimulation was 
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cither none, PHA, or 3x28 beads. Markers delineating between CD4 and CDS 
positive cells were also used to determine their relative proportion during 3x28 antibody 
bead activation (Figures 1 9 and 22). 



Tte cole of a variety of cytokines, including IL-2. IFN-^y, TNF- , and 1L- " 

10 4 have been extensively studied as they relate to T-cell maintenance, expansion^ and ' 
diJferenuatioa Notably, IL-2 has been shown to be supportive of T-ce!J maintenance 
and expansion. IFN-y has been implicated in driving T-cells to differentiate into Thj- 
type immune responder, wliile JX-4 has l»en implicated for driving T-cells to THHype 
responses. Cytokine release levels in primary human T-ccJIs activated by either PHA or 

15 CD3xCD28 beads were analyzed by stimulating T-cella a$ in Example IX, including 
kinetic studies of responses to primary stunuJatioa and responses to a secondary ■ 
stimulus. The data are shown in Figures 18A-C and Figures 23-24 demonstrate a 
unique feature of CD3xCD28 bead stimulation. Between day 2 and day 4 following 
initial stimulation <day one was not assessed), extremely iugh levels of both IL-2 and. 

2(1 IFN-y wore observed. A nearly 5-fold increase in absolute accreted IL-2 levels was 
scon for 3x28 bead-stimulated T-ceils as compared to levels observed for cells 
stimulated with PHA. An approximate 7-fold increase in IFK7 levefs was also observed: 
in 3x28 stimulated T-cells as compared to their PHA counterparts, in the case of IL-4, 
die increase was not as dramatic for primary stimulation. Interestingly, and of possibly 

25 great significance, is that after cells became quiescent {no longer dividing or secreting 
the three cytokines mentioned above) following primary stimulation, they were re- 
siimulated with cither CD3xCD2g beads, PHA, or left un-stimulated. T-cells which 
had received an initial activation/expansion signal through CD3xCI>28 beads secreted 
even higher levels of IFbT-y than observed following primacy stimulation. In contrast, 

30 cells that were initially stimulated with. PHA secreted FFK-y levels much lower than 
seen for dieir 3x28 counterparts. Simitar difference were also observed for IL-4 levels. 



5 



EXAMPLE XII 



ANALYSIS OF CYTOKWB EXPRESSION PATTERNS 



OF CO-STiMULATETS T-CELLS 



(158) 



JP 2004-500095 A 2004.1.8 



WO01K2H95 P(T/lfSll|/{MHJ9 
82 

These data suggest that cells obtained following acti^iun/expansion 
mediated through CD3xCD28 beads arc functionally different {liaa those obtained from 
other means of expansion, such as PHA. The resultant cells appear to have an altered 
cytokine secretion response, one that promotes very high Levels of both Tm and T rc 
S cytokines, with a possible favoring of the Tui-type profile (IFN-y). Secretion of such 
high levels of these cytokines in culture can nave many effects, including: driving T- 
cells mlo a Thj differentiation pathway, which is one that fivors anti-tumor and anti- 
viral responses; and also by altering the basic fimctionalrty of resultant T-celLs (such as 
Wring threshold of activation and inhibiting programmed cell death pathways). 

10 

EXAMPLE XID 

An/vlyscs op CD54 Expression or Co-STtMiji.ATFj> T-Ceu.s 

15 Figure 16 shows CD54 Q-CAM) expression following secondary 

stimulation, on CD4* T-cells (A) and on CD8 + T-cells (B), where the primary 
stimulation was cither PHA or CD3xCD28 beads, and re-su'mulation was either: none, 
PHA, or 3x28 beads. 

20 

EXAMPLE XIV 
Short Term Activation Marker Assays 

Marker expression was monitored over various times following 
25 stooiulutira of T-cells as set forth in Example K. In this regard cells arc labeled with 
anti-human CD4 (Iromunotech, Fullerton, CA), FITC-coupled anti-human CDlla 
(Pbiumingen), FITC-coupLcd anti-human CD26 (Phannmgcn). PTTC-coupled auti- 
hunwn CD49d (Coulter), FITC-coupIed anti-human CD54 QHtarnningen and Becton 
Dickinson), FIT C-coupled ami-human CD95 (Phanuiiigeii). F]TC-unipIed anti-human 
30 GDI 34 (Pteffirningen), FITOcoupled anti-human CD25 Ah (Becton Dickinson, 
Fullerton, CA) r HTCcoupled anti-hurmw CD69 Ab (Becton Dickinson), FITC- or PE- 
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coupled anti-human CD154 Ah (Becton Dickinson), or FITC-oc PE-coupled IgGt 
tsotypc control Ab. Cells, 2xl0 5 are labeled for 20 minutes at 4°C with 2 of each 
antibody in a final volume of 30 ul, washed and resuspended in. \% pataforoialdehyde 
(Sigtna, St Louis, MO). Sec Figures 2 1-22, and 26A-26L, as is demonstrated by these 
5 figures there appear significant dtffcicnccs over activation time as well as between . 
CIM* and CD8 f cells. 



10 From the foregoing it will be appreciated that, although specific 

embodiments of the invention have been described herein for purposes of illustration., 
various modifications luay be made without deviating from the spirit and scope of .the 
invention. Accordingly, the invention Is not limited except as by the appended claims. 
All of references, patents, patent applications, etc. cited above, are incorporated herein 

15 in thcii entirety. Further, all numerical iange$ recited herein explicitly include all 
integer vaiues within the range. 
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84 
CLAIMS 



1 . A method for stimulating a population of T-cells by simultaneous T- 
celi cuncwataan'oo. and cell surface moiety ligation, comprising: 

(a) providing a population of cells wherein at least a portion thereof 
comprises T-eells; 

(b) contacting said population of cells with a surface, wherein said surface 
has attached thereto one or moi« agents that bgate a cell surface moiety of at least a portion • ■ 
of said T-cells and stimulates at least iftiid portion of T-cells. 

(e) applying a force tbat predominantly drives T-cell concentration and T- 
cell surface moiety lignlion, thereby inducing T-ccJL stimulation. 

2. The method of claim 1 , wherein said surface 1ms attached thereto a first 
agent that ligatcs a first cell surface moiety of a T-cell; and tbc same or a second surface has 
attached thereto a second agent that ligatcs a second moiety of said T-ccU, wherein said 
ligation by the first and second agent induces proliferation of said T-cell. 



The method of claim 1 3 wherein said surface is biocompatible. 



4. 



The method of claim 3, wherein said surface is natural or synthetic. 



5. 



The method of claim 4, wherein said surface comprises a polymer. 



$, The method of claim 5, wherein said surface is selected from tho group 
consisting of collagen, purified proteins, purified peptides, polysaccharides, 
glycosaminoglycans, and extracellular matrix compositions. 



7. The method of claim 6, wherein the polysaccharides are selected from 
the group consisting of chitosan, alginate, dextian, hyaluronic nerd, and cellulose. 
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R. The method, of claim 5, wherein the polymer is selected from the group 
consisting of polystyrene, polyesters, polyethers, polyanhydridea, polyolkylcyaftoacrylates, 
polyucrylaniidcs, polyorthoeslers, polyphospJia/enes, potyvmylacctatcs, block copolymers, 
polypropylene, polytetrafluorocthylene (PTFh') t and polyurethaaee. 

9. The method of claim 8, wherein the polymer comprises lactic acid.' 

10. The method of claim 5, wherein the polymer is a copolymer. 

1 1. The method of claim 10, wherein the copolymer comprises lactic acid 
and glycolic acid (PLOA). 

12. The method of claim 3, wherein the biocompatible surface is 

biodegradable. 

13. The method of claim 3, wherein the biocompatible surface is non- 
biodegradable. 

14. The method of chum 13, wherein the non-biodegradable substance 
comprises u poLymer selected from the group consisting of poly(dimethysiloxaue) and 
poIy(elhylene-vinyl acetate). 

15. Tho method of claim 3, wherein the biocompatible surface is selected 
from the group consisting of collagen, metal, hydroxyupalile, glass, aluminatc, hiocerainic 
materials, hyaluronic acid polymers, alginate, acrylic ester polymer, lactic acid polymer, 
glycolic acid polymer, lactic acid/glycolic acid polymer, purified proteins, purified peptides, 
and extracellular matrix compositions. 

16. The method of claim 3, wherein the biocompatible surface is 
associated with an implantable device. 
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17. The method of claim 1 6, wherein the device is selected from the group 
consisting of a stent, a catheter, a fiber, a hollow Gbcr, a patch, and a soturc 

1 8. The method of claim 4, wherein said surface is selected from the group 
consisting of glass, silica, silicon, collagen, hydxoxyapJrtite, hydrogels, FTJPE, polypropylene, 
polystyrene, nylon, and polyaraylamide. 

19. The method of claim 4, wherein said svirfaca is selected from the group 
consisting of a lipid, a plate, a dish, a bag, a rod f a pellet, a fiber, and a mesh. 

20. The method of claim 4, wherein said surface is a particle, 

11. The method of claim 20, wherein The particle is selected from the 
group consisting «f a bead, a microsphere, a nanoparticle, and a colloidal particle. 

22. The method of claim 21, wherein said beat h about 5 nanometers to 
about 500 microns in diameter. 

23. The method of claim 1, wherein said agents are independently selected 
from the group consisting of a protein lifiund, a natural Jigand, aud a synthetic Hgand. 

24. ' The method of claim 23. wherein said agents are independently 
selected from the group consisting of an anfiljody, an antibody fragment, a peptide, a 
polypeptide, a glycopeptidc, a receptor, a steroid* a hormone, a mitogen, an antigen, a 
supcraiitigen, a growth factor, a cytokine, a lectin, a viral protein, an adhesion molecule, and 
a ehemokine. 

25. The method of claim 24, wherein at least one agent is an antibody or 
an antibody fragment. 
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26. The method of claim 24, wherein, a fhsf agent is an antibody and a 
fragment thereof, and a second agent is an antibody or a fragment thereof. 

27. The method of claim 26, wherein said first and seid second agents arc 
different antibodies. 

28. The method of claim 24, wherein said first agent is an anti-CD3 
antibody, an anli-CD2 antibody, or on antibody fragment of an anti-CD3 or anti-CD2 
antibody. 

29. The method uf either daim 24 or 27, wherein said second agent is an 
unu-C£>28 antibody or antibody Gagman thereof. 

30. The method of either claim 24 or 27, wherein said second agent is a 
natural ligand for CD2S. 

31. The method of claim 30, wiiejcb) said natural Kgand comprises B7-I or 

B7-2. 

32. Tlie method of claim 1, wherein said force is selected horn the group 
consisting of a force greater than gravitational, force, a hydraulic force, a filtration force 
generated by transmembrane pressure, a centrifugal force, and a magnetic force. 

33. The method of chum 32, wherein the magnetic force is generated by a 
magnet having a magnetic field strength ranging from between about 200 gauss to about 
12,000 gaass at the surface of the magnet 



34. The method of claim 1, wherein said surface is a surface of a 
paramagnetic particle. 
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35. The method of claim 1, wherein said agents' attachment to the surface 
i s covalent, noncovalcnt, electrostatic, or hydrophobic. 

36. The method of claim 1, wljcrciii the T-celis that ore Jigaied are 
separated from the T*cells lhal are not Ligated. 

37. The method of claim I, wherein said T-cclls ameliorate immune 
response dysfunction. 

38. A method for stimulation of T-ceiis by simultaneous cell surface 
moiety ligation and T-ceH aggregation, comprising: 

(a) providing a cell population comprisirLy T-eells; 

(b) contacting said celt population with a surface, wherein said surface has 
attached thereto one or more ligands specific for a cell surface moiety; 

(c) applying a force that drives conccutmti on of T-ceUs aad surface; and 

(d) inciibutiriB said cells foi a period of lime sufficient to acliieve desired 

stimulation. 

39. The method of claim 38, wherein said time sufficient to achieve 
desired stimulation is from 1 winute to 8 days. 

40. The method of claim 39, wherein said time sufficient to achieve 
desired stimulation is from 1 day to 5 days. 

41 . The method of claim 38, wherein said surface is biocompatible. 

42. The method of claim 41, wherein said surface is natural or synthetic. 
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43. The method of claim 42, wherein the surface is selected from the group 
consisting of glass, silica, silicon, collagen, hydToxyapatite, hydrogels, PTFK, polypropylene, 
polystyrene, nylon, dexrran, and polyacryinrmde. 

44. The method of claim 38, wherein said surfece is selected from the 
group consisting of a plate, a dbti, a hag, a rod, a pellet, a fiber, and a mesh. 

45. The method of claim 3 8, wherein said surface is a particle. 

46. The method of claim 45, wherein the particle is selected from the 
group consisting of ahead, a rokTOSphere, a nanor* rticle, and a oolloulal particle. 

47. The method of claim 46, wherein said bead Ls about 5 nanometers to 
about 500 microns in dkmctcr. 

48. The method of ciniro 38, wherein suit! Egand is selected from the gptoup 
consisting of a protein, a natural ligand, and a synthetic ligand. 

49. The method of claim 38, wherein said ligand is selected from the group 
consisting of an nrdibody, an antibody fragment, a peptide, a polypeptide, a glycopcptidc, a 
soluble receptor, a steroid, a hormone, a mitogen, an antigen, a Ugand, a superantjgsn, a 
growth factor, a cytokine, a lectin, and a chemokine. 

50. The method of claim 4?, wherein at least one ligand is an antibody or a 
fragment thereof. 

53 . The method of claim 4Q„ wherein at Jeast two ligands are an antibody 
or a fragment thereof. 
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52. The method of claim 49, wherein at least two Uganda are present and 
arc different autibotUea or fogmcirts thereof. 

53. The method of claim 49, wherein at least one ligond is an &jitt-CD3 
antibody, an anti-CD* antibody, w an antibody fragment of an anti-CE>3 or aati-C02 
antibody. 

54- The method of either claim 49 or 53 , wherein at least one ligand is an 
anti-CD28 antibody or antibody fragment thereof. 

55. The method of either claim 49 or S3, wherein at least one ligand is a 
oatural Ugand for CD28. 

56. The method of claim 55, wherein said natural ligand comprises B7-1 or 

B7-Z 

57. The method of claim 38, wherein said force is selected from the group 
consisting of a force greater than gravitational force, a hydraulic force, a filtration force 
generated by transmembrane pressure, a centrifugal force, and a magnetic force. 

58. The method of claim 57, whemn the magnetic forte is generated by a 
magnet having a magnetic field strength ranging from between aboui 200 gauss to about 
12,000 gaussatthc surface of the magnet. 

59. The method of claim 38, wborcin said surface is a surface of a 
paramagnetic particle. 



60. The method of claim 38, wherein said Jigand attachment to the surface 
is covalem, uoncovalent, electrostatic, or hydrophobic. 
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61. JTtc method of claim 38, further comprising prior to or eojxwrenllly 
with step (d), separating T-cells concentrated with sitrface from non-conccntralcd cells. 

62. A method adapted for fnduciag T-ccll activation in wVo, comprising 
providing paramagnetic particles to an anicwl, said particles having attached ihcreto, Uganda 
specific for a T-ccll surface moiety that induces T-cell activation; applying a magnetic field 
ro a discrete region of the animal; and thereby inducing localization" and activation of T-cclls 
bound to said particles at said discrete region. 

63. A method for stimulating a population of target cells by simultaneous 
target cell concentration and target cell surface moiety ligation, comprising} • 

(a) providing a population of cells wherein at least a portion thereof 
comprises target cells; 

(b) contacting said population of cells with a surface, wherein said surface 
has attached thereto one or more agents that ligate a cell surface moiety of at least a portion 
of said target cells and stimulates at least said portion of target cells. 

(c) applying a force that predominantly drives target ceil concentration 
and target cell surface moiety ligation, thereby inducing target w?ll stimulation. 

64. The method of claim 65, wherein said surface lias attached thereto a 
first agent that Iigatcs a first cell surface moiety of a target cell; and the same or a second 
surface has attached thereto a second agent that iigales a second moiety of said target ceil, 
wherein said ligation by the first and second agent induces signal transduction in said target 
cell. 

65. The method of claim 63, wherein said surface is biocompatible. 

66. The method of claim 65, whexem said surface is natural or synthetic, 

67. The method of claim 66, wherein said surface comprises a polvnier. 
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68. The method of claim 67, wherein said surface is selected from tie 
group consisting of collagen, purified proteins, purified peptides, polysaccharides, 
glycostiruiiioglycans, and extracdluiear matrix compositions. 

69. The method of claim 6$, wbeieoi the polysaccharides 41c selected from 
the group consisting 0 f chitosan, alginate, dextran, hyaluronic acid, and cellulose. 

70. The method of claim 67, wherein the polymer is selected from -.the 
group consisting of polyesters, polyethers, potyaahydrjdes, polysUcylcyanoacrylatcs, 
polysterylamidea, polyoxtkoeslers, polyphosphaze/ws, polyvwylacetates, block copolymers, 
polypropylene, polylctrafluoroethylcne (PTFE), and potyuretbancs. 

71. The method of claim 70, wherein the polymer comprises lactic acid. 

72. The method of claim 67, wherein the polymer is a copolymer. 

73. The method of claim 72, wherein the copolymer comprises Jactic acid 
and glycolk acid (PLGA), 

74. The method of claim 65, wherein the biocompatible surface is 

biodegradable. 

75. The method of claim 65, wherein the biocompatible surface is non- 
biodegradable. 

76. The method of claim 75, wherein the non-biodegradable substance 
comprises a polymer selected -from the group consisting of poly<dimethysiloxane> and 
poly(ethyleiie-vmyl acetate). 
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77. The method of claim 65, wherein the biocompatible surface is selected 
from the group consisting of collagen, metal, hydroxyapati.te, biogkss, illuminate, bioceramie 
materials, hyaluronic acid polymers, alginate, acrylic ester poJymcr, lactic acid polymer, 
glycolic acid polymer, lactic a$id/grycalic acid polymer, purified proteins; purified peptides, 
and extracellular matrix compositions. 

78. The method of claim 65, wherein the biocompatible surface is 
associated with an implantable device. 

79. The method of claim 78, wbereia roe device is selected from the group 
consisting of: a stent, a catheter, a fiber, a hollow fiber, a patch, and a suture. • 

80. The method of claim 66, wherein said surface ia selected from the 
group consisting of glass, silica, silicon, collagen, hydtoxyapatitc, hydrcgela, PTFE, 
polypropylene, polystyrene, nylon, and polyaorj'iamide 

81. The method of claim 66, wherein said surface is selected from the - 
group consisting of a lipid, a plate, a dish, a bag, a ro4 a pellet, a fiber, and a mesh. 

82. The method of claim 66, wherein said surface ts & particle. 

83. The method of chum 82, wherein the particle is selected from tite 
group consisting of a bead, a microsphere, a nanoi>artic1e, and a colloidal panicle 

84. The mefl\od of claim 83, wherein said bead ia about 5 nanometers to 
about 500 microns in diameter. 

85. The method of claim 63, wherein said agents are independently 
selected firom the group consisting of a protein ligand, a natural ligand, and a synthetic ligand. 
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86. Hie method of claim 85, wherein said agents are independently 
selected from die group consisting of an. antibudy, on antibody fragment, a peptide, a 
polypeptide, a gtycopeptide, a receptor, a steroid, a hormone, a mitogen, an antigen, a 
superaatagen, a growth factor, a cytokine, a lectin, a viral protein, an adhesion molecule, and 
a ehemokine. 

87. The method ot" claim 86, wherein at least oiw agent is an antibody oi 
an antibody fragment, 

8S. The method of claim 86, wherein a first agent is an untibody Or a 
fragment thereof, and a second agent is an antibody or a fragment thereof. 

89. "the method of claim 86, wherein said first and said second agents are 
different untibodiea or fragments thereof. 

90. The method of claim 63, wherein said force is selected from the group 
consisting of a force greater than gravitational force, a hydraulic force, a centrifugal force, a 
nitration force generated by transmembrane pressure, and a magnetic force. 

91.. The method of clftim 22, wherein the magnetic force is generated by a 
magnet having a magnetic field strength rangiog from between about 200 gauss to about 
12,000 gauss at the magnet surface. 

92. The method of claim 63, wherein said surface is a surface of a 
paramagnetic particle. 

93. The method of claim 63, wherein said agents' attachment to the surface 
is covaleat, noucovalent, electrostatic, or hydrophobic. 
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94. A method for stimulation of target cells by cell surface moiety ligation 
and target cdl concentrirtion, comprising: 

(a) providing a cdl population comprising target cells; 

(b) contacting said coll population with a surface, wherein said surface has 
attached thereto one or more ligands specific far a cell surface moiety; 

(c) applying a force that drives concentration of target cells eitk! 
concentration of said ceils on said surface; and 

(d> incubating said ceils for a period of time sufficient lo achieve desired 

stimulation.; 

95. The method of claim 94, wherein said time sufficient to achieve 
desired stinui lation is from about 1 minute to abouOO days. 

96- The method of claim 95, wherein said time sufficient to achieve 
desired stimulation is from about 1 day to about 5 days. 

97. The method of claim 94, wherein said surface is biocompatible. 

98. The method of claim 97, wherein said surface is natural or synthetic. 

99. The method of claim 98, wherein the surface is selected from the group 
consisting of glass, silica, silicon, collagen, hydroxyirpatite, hydrogels, PTFB, polypropylene, 
polystyrene, nylon, dcxtrsn, and poJyacrylamide 

10B. The method of claim 94, wherein said surface is selected from the 
group consisting of a plate, a bag, a dish, a rod, a pellet, a fiber, and a mesh. 



101. 



The method of claim 94, wherein said surfflce is a particle. 
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102. fbc method of claim 101, wherein tha particle is selected fTom tbe 
group consisting of a bend, a microsphere, a nanopnriicle, and c colloidal particle. 

103. The method of claim 102, wherein said bead is? about 5 nanometers to 
about 500 miaous in diameter. 

1 04. The method of claim 94. wherein said ligand Is selected from the group 
consisting of a pu>tein } a natural ligaad, and a synthetic ILgand. 

1 05. The method of claim 94, wherein said ligaad is selected from the group 
consisting of an antibody, an antibody fragment, a peptide, a polypeptide; a glywpeptide,. a 
receptor, a sietoid, a hormone, a mitogen, an antigcu, a ligaj^d, a superaniigcD, a growth 
factor, a cytokine, a lectin, and a cbemoktne. 

1 06. The method of claim 1 05, wherein at least one ligand is au antibody or 
a fragment thereof. 

1 07. The method of ciai in 1 05, wherein at least two iigands are an antibody 
or a fragment ihereof. 

1 08. TEic metlwd of claim 1 05, wlieccin at least two Kgands are present and 
.are different antibodies or fiagmeofs thereof. 

109. The method of either claim 62 or 94, wherein said target cells are 
selected trow the group consisting of T-cells, B-ccl Is, or stem cells. 

1 10. The method of claim 94, wherein said force is selected from the group 
consisting of a force greater than gravitational force, a hydraulic force, a filtration force 
generated by transmembrane pressure, a centrifugal forte, and a magnetic force 
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111. The method of claim 1 10, wherein the magnetic force is generated by a 
magnet having arriagnetic field strength ranging from between about 200 gams to iibout 

• 12,000 gauss at the surface of the magnet. 

112. "The method of claim 94, wherein said surface is a surface of -.a 
paramagnetic particle. 

1 13. • The method of claim 94, wherein said ligand attachment to tke surface 
is covaknt, noucovalcnt, electrostatic, or hydrophobic. 

1 3 4. Hie rocthod of claim 94. rurtljeT comprising prior to or concurrently 
with step (dX separating the concentrated target cells from the non-concentrated cells. 

135. A method of inducing target cell stimulation in vivo, comprising 
providing paramagnetic particles to an animal, said particles having attached thereto, ligands 
specific for a target cell surface moiety that induces target cell stimulation; applying a 
magnetic field to a discrete region of the animal; and thereby inducing localization arkt - 
stimulation, of the target cells bound to said particles at said discrete region. 

116. A method for induciog receptor polarization in receptor bearing cells. 

comprising: 

a) providing a ceil population; 

b) contacting said celi population with a solid surface, wherein said solid 
surface has attached thereto one or more Uganda specific for a cell surface receptor present on 
at least a portion of said cell population; and 

c) applying a force that drives cell concentration and cell surface receptor 

ligation. 
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comprising: 

a) providing a population of cells having ti target ceil surface 
molecule; 

b) contacting said population of cells with a solid surface, wherein 
said solid surface has attached thereto a ligand for at least one taiget cell surface molecule 

c) applying a force that drives aggregation of targeted cell surface 

molecules. 

118. 'Hie method of claim 117, wherein said cell population comprises 

lymplwcytes. 

U9- The method of cither claim 1 16 or U7, wherein said solid surface is 
selected from the group consisting of a plate, ti bag, a dish, a rod, a pcilct, a fiber, a 
microsphere, and a bead. 

120. The method of either claim 1 16 or 1 17, wherein said ligand is selected 
from the group consisting of an antibody, a natural ligand, and a synthetic ligand. 



121. Hie method of claim 120, wherein said Hgand comprises an antibody, 
a peptide, a polypeptide, a growth factor, a cytokine, or a cheraokirw. 

122. The method of cither claim 116 or 1 17, wlierein said force is selected 
from the group consist trig of a force greater than gravitational force, a hydraulic forte, a force 
generated by transmembrane pressure, a centrifugal force, and a magnetic force. 



123. The method of claim 122, wherein the magnetic force is generated by a 
magnet having a magnetic field strength ranging from between about 200 gauss to about 
1 2,000 gauss at the surface of the magnet. 
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124. The method of either claim 1 16 or 117, wherein said solid surface is 

paramiigneric. 

125. The method of either claim 1 16 or 1 1 7, wherein said receptor binding 
leads (o dowTir^ulaJioaorsup^oessiQuofacetlularevent 

126. Tbe method of either claim 1 1 5 or 1 17, wherein said receptor binding 
kwfc to wpiegulatioji or activation of a ccJJular event. 

127. The method of claim 3 36, wherein said celJular event is receptor 
mediated signal transduction. • . <•< . 

128. The method of claim 94, wherein said fence drives concentration or 
orientation of cell surface inoieti«. 

129. A method for inducing a population of T-cells to proliferate, 
comprising contacting the l'-cells with a solid surface for a period of time of between about 
two honrs and about nine days, said solid surface having immobilized thereon a ffcst-ageut 
and second agent, and wherein said Gist agent provides an activation signal and sain" second. • 
agent provides a co-stimulatory signal to said T-ceHs. 

130. The method of claim 129 wherein said period of time is between about - 
two hours and abmit forty-eight bouts. 

13 1 . The method of claim 1 3 0 wherein said period of lime is between about 
two hours and about twelve hours. 

132. The method of claim 129 wherein aaid period of time is between about 
two and about eight days. 
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133. The method of claim 129 wlicrein said period of time is between about 
three and about six days. 

134. The method of claim 129 wherein said first and scemtd agent are 
imrnobiHacd on the same solid surface. 

135. The method of claim 134 wherein said solid surface is selected &om 
the group consisting of a flat surface, an irregular surface, a spherical surface. 

336. The method of claim 129 wherein said solid surface Is a bead. 

137. The method of claim 335 wherein said irregular sur&ce is a plastic 

surface. 

J38. The method of claim 129 wherein said first agent comprises an 
antibody or fragment thereof that binds CD3 and said second Hgent comprises an aniibody or 
ftagment thereof that binds CD2B. 

139. A population of T-ccils produced by any one of methods 129-138. 

1 40. A ccmposttiov comprising tb& population of T-wslfs according to claim 
139 and a pbeutm&ceuUcally acceptable extipient 

141. A method for inducing u population of T-ccLls to proliferate, 

comprising: 

a. activating a population of T-cells by contacting said T-celJs 
with a first agent immobilized on a bead, wherein said bead has a diameter of be iween about 
20 microns to about 1 millimeter; and 

b. stimulating an accessory molecule on the surface of said T-cells 
with a second agent that binds the ^cessory molecule, wherein said second agent is 
immobilized on the bead, and thereby inducing proliferation Of the T cells. 
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1 42. The method of claim 141, wherein .said bead lias a diameter of between 
about 80 microns and about 500 microns. 

143- The method of claim 142, wherein said bead has a diameter of between 
about 100 microns and about 400 microns. 

144. The method of claim 143, wHerein said beads have a diameter of 
between about 250 microns and 300 microns. 

145. The method of any one of claims 141-144, where said bead is a para- 
magnetic bead. 

146. The method of claim 141, wherein the first agent comprises ao anti- 
CD3 antibody anil the second agent comprises an «nti-CD28 antibody. 

147. The method of claim 146, wherein the population of T-cells comprises 

helpet T-oelk. 

148. The method of any one of claims 141-144. further comprising 
wpararing the bead from the T-eells by filtration. 

149. The method of claim 14$. wherein the first agent comprises an and- 
CJD3 antibody and the second agent comprises an anti-CD28 antibody. 

150. The method of claim 14P, wherein the population of T-cdls comprises 

helper T-cells. 



151. A population of activated T-celis, wherein at least a subset of the cells 
have a phciiotype in which CD154 levels peak between about one and about four days post- 
stimulation. 
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152. A population of activated T-ceJls, wherein said papulation comprises 
. greater than about 60% CD4* T-cells. 

153. A population of activated T-cells, wherein said population comprise* at 
least atom 70% CD4* T-ccUs. 

154. A population of activated T- cells previously stimulated to proliferate 
by contact with aati-CD3 and anti-CD2? antibodies or fragments thexeof frr a period of about 
two hours to about nine days. 

1 55. The population of claim 154 wherein gaid period of coatact is fcora 
about four hguts to about eight days. ■ . 

156. The populauoi of cluim 154 wherein saicl period of contact is from 
about four hours to about eight days. 

157. A population of activated T-oeJls wherein said T-cells have previously 
been induced to proliferate by contact with an immobilized first agent and second agent for a 
period of between about two hours and about nine days, where in said first agent provides an 
activation signal and said secojtid agent provides a co-$timuktory signal to said T-ceUs. 

158. The population of claim 157 wherein said T-cdls produce peak 
intjylcukin-4 levels between about two and about seven days postprimary and secondary 
signal activation. 

159. The population of claim 157 wherein said T-cells produce peak 
interleukin-2 levels between about two and about seven days pest-primaiy and secondary 
signal activation. 
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160. The population of claim 157 wherein said T-celh produce peak tumor 
necrosis factor-alpha or interfcroo-gamniH levels between about two and about seven- days 
j»st-primery and secondary signal activation. 

161. A composition comprising the T-cctls of any one of claims 151-160 
and ft phanracculicaHy acceptable excipient 

162. A. method for depleting monocytes from a suspension comprising T- 
cells and raonocytex, comprising contacting the suspension, with para-roagnetic beads; 
wherein said beads have a diameter of between about 2,8 jxia and about 10 nm,- and 
subsequently separating the monocytes from the suspension by roagnetic attraction. 

1 63. The method of claim 1 62, -wherein the suspension is a wlioie blood cell 

suspension. 

164. The method of any one of claims 162 and 163, wherein the bead has at 
least one antibody attached thereto. 

165. The method of claim 164, wherein the antibody is a non-specific 

antibody. 

166. A method of treating tumors in a patient, comprising administering (o 
the patient the pharmaceutical composition of claim 161. 

167. The method of claim 166, wherein the patient is depleted of 
endogenous lymphocytes prior to administration, 

168. The method of claim 166, wherein the T-ccIls are derived from Ihe 
patient prior to activation. 
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169. The method of claim 166, wherein the T-cell population has been 
depleted of monocytes. 

170. A population of stimulated T-cclls having CDI54 expression levels at 
least 10% higher than T-cells that have been stimulated with anti-CD3 and ami-CD28 
antibodies in the absence of simultaneous concentration and stimulation, wherein said lewis . 
am determined by flow cytometry between days 1 to 4 following T-cell stimulation, 

171. A population of stimulated T-cells having CD25 expression levels at 
least 10% higher thai* T-oclls that have been stimulated with anli-CD3 and «nti-Ci>2B 
antibodies m the abscjicc of-simultaoeous concentration and stimulation, -wherein said level? ■ 
axe determined by flow cytometry between days 1 to 4 following T-eeli stimulation. 
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